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CONCRETE AND CONSTRUCTIONAL ENGINEERING 


For nearly 60 years 
this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 
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Ruberoid Roofing was specified for the 
Indian Museum, Calcutta, for it could 
be relied upon to provide complete 
and permanent weather protection to 
some of the world’s most rare exhibits 
collected together over a period of 
135 years. 


The Ruberoid system of roofing affords 
suitable specifications to meet the re- 
quirements of every size and type of 
roof and has been recognised all over 
the world for over 50 years as providing 
protection at a lower cost per year of 
service than any other form of roofing. 


RUBBROI D: 


Details of the contract carried out at the Indian 
Museum, Calcutta, are contained in a special 
folder (No. 788) available on request. Architects 
and Engineers are also invited to write for 
Catalogue No. 326 ** Standard Specifications for 
Ruberoid Roofs.’ 


THE RUBEROID CO. LTD., 16, COMMONWEALTH HOUSE, NEW OXFORD STREET, LONDON, W.C.! 


Branches : Manchester, Newcastle-on-Tyne, Birmingham, Edinburgh, Glasgow, Belfast. 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 
BRANCH OFFICE: 6, WINCOLMLEE, HULL. Telephone: Hull 3350! 
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Jety, 1950. 


Consulting Engineers : W. S. Atkins & Partners 
Construction of heavy reinforced concrete foundations 
for the Cold Reduction Plant at Abbey Works for the 
Steel Company of Wales Limited. 
John Laing and Son Limited . Building and Civil Engineering 
Contractors, London, Carlisle, Lusaka, Johannesburg. 
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WE CAN FIX THEM 


Our Bar Bending and Fixing Depart- 
ment is at your Jisposal for any form L J 
of reinforcement work. Any size 

up to 2” bar can be supplied, bent, 
and fixed to specification. Alterna- 
tively customers’ own material can 
be bent and fixed. All orders are i Ee q 
promptly carried out and enquiries 

are welcomed. Special prices for 

pile reinforcement, bending, and 
assembling. 


General Steel 


BAR BENDING & FIXING DEPARTMENT 


GENERAL STEEL & IRON CO LTD - SPRINGFIELD RD - HAYES - MIDDLESEX - SOUTHALL 322! 


Re nforced Concrete Turbine Mose Foundetions under construction by Taylor Woodrow 


POWER STATIONS - OIL PIPE LINES - FACTORIES SEA DEFENCE WORKS RAILWAY sipines 
UNDERGROUND STORAGE TANKS - OPEN CAST COAL DEEP SEWERS (Tunnel and Open Cut) - AERODROMES 


at 
TAYLO OODROW 


HEAD OFFICE AND WORKS: RUISLIP ROAD, SOUTHALL, MIDDLESEX, PHONE: WAXLOW 2366. GRAMS: TAYWOOD, SOUTHALL. 
CODE: BENTLEY'S SECOND. LONDON Office: 10 PARK STREET, W.1. PHONE: GROSVENOR 8871. 
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SISALKRAFT 
CONCRETE CURING 
BLANKETS 
(PREFABRICATED) 


Note sweat on surface of comcrde road slab and on upturned 
Stsalkraft (dark patches) after several days covering. 


IMPLICITY .. Efficiency . . Economy .. 
SISALKRAFT—the supreme building paper—made into 
blankets of any size, has become the accepted method of concrete 
curing and FROST PROTECTION. Specified and used by 
an ever-increasing oumber of Authorities and Contractors. 
Technical information and samples on request. 


Sole Distributors for $ 
British Sisalkraft Led. 


J-H.SANKEY & SON. 1! 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. = 
Telephone: Holborn 6949. Telegrams : Brickwork, Estrand, London. 
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POWER BAR 


REINFORCING BARS @ 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL-~as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high rate bending for small diameter bars. 
|The RAS. 40 MODEL shown below is 
“a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
"bars, it bends at highest practical rate— 
je.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 
& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can . 
be supplied motorised, or engine Y 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars and Acces- 
sories for forming right angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may be 
set mathematically, and this is of 
te assistance in ‘* Repetition 


Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 


FOR ALL SIZES OF 

SECOND AVENUE CHATHAM KENT 
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In Situ Concrete .. 


Cost Cost Cost 


. Contractors Constant Concern 


Patent Device 


Steel Formwork 


4educes 
Shuttering Costs 


@ Minimum number of Fittings 


@ Can be erected and dismantled 
by unskilled Personnel 
@ No special tools required 


@ Low initial and operating costs 


es ond 


Patent Device Steel Formwork 


METAL 
DEVELOPMENTS LTD. / 


395 GEORGE ROAD, ERDINGTON. 
BIRMINGHAM 23 


GIACHFIEL OS 454). 
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(1) Shows spacing of ACROW 
FLOOR-CENT ES for hollow tile 


Q) Shows spacing for solid concrete 
floors, with ACROW STEEL 
FLOOR-FORMS spanning between 
the FLOOR-CENTRES 

(3) Shows asiternative method for 
solid concrete floors, with 
ACROW FPLOOR-CENTRES 
tight up against each other form- 
ing complete centering. 
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These 7 advantages were the 7 reasons for one 
U.S.A. firm buying 6,000 of these indispensable 
floor-centering units 

@ ELIMINATE TIMBER 

@ ERECTED BY SEMI-SKILLED WORKMEN 

@ SLASH LABOUR COSTS 


@ THE FASTEST IN USE 
(due to the patent Cam-operated bearer plates) 


@ REDUCE PROPPING & OBSTRUCTION BELOW 
@ NO LOOSE PARTS 


@ CAN BE USED OVER AND 
OVER AGAIN 


AFFORD 


* ACROW FLOOR-CENTRES ARE FOR SALE OR HIRE 
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* 

Following in the steps of Great Britain's leading Building firms, U.S.A. contractors 
have been quick to size-up the tremendous economies effected by 

using ACROW adjustable steel FLOOR-CENTRES 


> 


All enquiries to :—ACROW (ENGINEERS) 33 Catherine Place, London, $.W.1 (Victoria 0693) 
22-24 City Road, Bristol 2 (Bristol 24595) 130 Coventry Drive, Glasgow, E.! (Bridgeton 1041) 
Lupton Street, Hunslet, Leeds 10 (Leeds 76514). West Stanley Street, Manchester, 5 (Trafford 2965) 
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peALLyY 


Photograph by 
permission of 
Ra bway Executive 


CONCRETE SLEEPERS 


British Patents Nos. 569573-16779/43 
and Patented in other countries 


pre-stressed 
positive 


STENT PRECAST CONCRETE 
LTD. 


1, Victoria St., London, S.W.! 
Telephone : Whitehall 2573 


Sales: 


Works: Dagenham Dock, Essex — 


Telephone: Rainham (Essex) 780 


Agents for Wales and South-West England : T. L. LOWE, Esq., 
B.Sc.Eng.. A.M.1.C.E., M.inst.M.E. ; DAVIES, MIDDLETON 
& DAVIES, LTD., 9, Museum Place, CARDIFF. Telephone 
Cardiff 2370/1 


Midland Agent 
MALPLE tt, 


FABIAN j. M. JACKSON, ™.in.B.E., 
Leicester Rd, LOUGHBOROUGH. Tele- 
one Loughborough 378! & 3543. 56, St. Mary's Rd., 


ph 
MANCHESTER, 10. Telephone: FAI 2623 
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Benders 


The machine illustrated is the model 1213 
BAR Bending Machine for the accurate 
and rapid cold bending, to precise measure- 
ment, of mild steel reinforcing bars up 
to |” diameter. 


particulars of 
this and other 
Kennedy Bend- 
ing Machines 
write for illus- 
trated 

logue. 


| W. KENNEDY LTD., Dept. C, STATION WORKS 
| WEST DRAYTON, MIDDX. Phone: West Drayton 2084 


REINFORCEMENT 


BOOKS on CONCRETE 


books on concrete are available on 
practically every aspect of the design 
and construction of reinforced con- 
crete and precast concrete, the 
manufacture and chemistry of 
cement, and kindred subjects. Fora 
tal giving prices in 
sterling end dollars, send a postcard to: 


CONCRETE PUBLICATIONS, Ltd. 


14 Dartmouth St., London, S.W.! 
England 
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PRESTRESSED CONCRETE 


The LEE-McCALL system 
has all these advantages... 


@ is a simple method of pre- @ Provides easy attachment of 
stressing concrete. the new patented hydraulic 


@ Uses Phoenix ‘‘MACALLOY ”’ pulling jacks and rapid stress- 
steel bars in diameters up to ing of the bars. 


1” with a guaranteed mini- @ Does not rely upon bond to 
mum 01% Proof Stress of transmit the steel stress to the 
54 tons per sq. inch, threaded concrete. 


and secured with special high 

efficiency nuts. @ Shows no loss of prestress 
from creep of the steel or 
slip in the end anchorages. 


@ Offers exceptional durability 
with the high resistance of the 
**MACALLOY "’ steel bars to 
corrosion and the robust end 
fittings. 


@is most suitable for post- 
tensioned long-span beams, 
railway and highway bridges, 
foundations, harbour works, 
retaining walls, etc., and for 
factory-produced hollow units. 


Write for the LEE-McCALL 
brochure 


McCALL & CO. LTD 


TEMPLEBOROUGH - SHEFFIELD - and at LONDON 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oi! can be used with confidence 
in all classes of in situ and precast concrete 
work where the use of a white mould of! is 
Tecommended 


VIBRAMOL 


This non-staining and non-separating mould 
@i! is made specially for use on steel shuttering 
Bnd moulds where vibrators are used, and 
Provides a good film which is not readily 
Proved under vibration. 


SPRAYMOL 


This grade of mould ol) has been specially 
oduced for use with a spray gun. it can 
used with great economy on all types of 
Bhuttering and moulds, and wil! not separate 
woder pressure 


Experience has shown that the production of 
Precast and in situ prestressed concrete needs 
special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “?.S."" Mould Com- 
pound for this class of work 


8.A.’’ 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OiL WORKS, LEEDS, 3 


Telephone ; 27155. 


ESTABLISHED 1854 


Telegrams : ** Columba, Leeds, 3." 
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for efficiency, 
safety and 
economy in use 


COMPARE PRICES & HIRE CHARGES 
Write now wt -—ACROW (ENGINEERS) LTD. . 33 Catherine Place, London, $.W.1 ‘Phone: Victoria 0693 
22-24 City Road, Bristol, 2 "Phone: Bristol 24595 + 139 Coventry Drive, Glasgow, E.1 ‘Phone: Bridgeton 104! 
Lupton Sereet, Hunslet, Leeds, 10 ‘Phone: Leeds 76514 + West Stanley St. Manch<s:er, 5 “Phone: Trafford 2965 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
based on systematic diagnosis of 
def 


. WHITLEY MORAN « CO. LTD. 


'y Specialists in the Repair of Engineering Structures 
5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


dustless floors 


Concrete dust is fatal to machinery, a severe inconveni- 
ence to operatives and a constant menace to production. 


“CCC CASEHARDENING” process produces a floor which is not only 
hard—so hard that even by the drastic use of a wire scratch broom no concrete 
dust can be raised—-but is also impervious to water and resistant to the destruc- 
tive action of oils, grease and soda. 

“CCC Casehardening *’ process is applied only by our trained staff and the 
result is guaranteed. 


“CCC” PREMIX for Waterproofing, Rapid Hardening, 
and Toughening Concrete 


CONCRETE 


CASEHARDENING 
-CO.LTO 


CRESCENT WHARF: BIRMINGHAM: 
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“ REINFORCED CONCRETE ” 


By Professor A. L. L. BAKER 
Professor of Concrete Technology, Imperial College of Science and Technology, London 
Published September, 1949 

312 pages. 185 illustrations. Price 1Ss. By post: 15s. 9d. in Britain; 3°50 dollars In Canada 

and U.S.A. 

| By the theory and practical design of concrete structures of 

all kinds. Invaluable for students and for engineers wishing to acquire 

a sound knowledge of the latest developments of reinforced concrete. Gives 

several methods of analysing indeterminate structures. Designing within 

safe limits is described. Diagrams and tables facilitate the use of theories. 

Examples, working drawings, specification, and extracts from the latest codes 

of practice. Recommended procedure in office and on site based on experience. 

General examples of design. Photographs of notable structures and concrete 
finishes. 


CONTENTS 


1—Prixciptes or Desicn: Factor of 5.—SECONDARY STRESSES: Creep ; Shrink- 
safety; Loads and stresses; Safe limits of age; Plastic yield; Torsion; Temperature 
assumptions ; Influence of cost and other fac- stresses. 


pont By md and essential experience ; 6.—Prestressep Concrete: Methods of 
prestressing concrete ; Principles of prestressed 

2.—STATICALLY INDETERMINATE Struc- concrete beams; Comparison with ordinary 
tures: Elastic deformation ; Slope and deflec- reinforced concrete beams; Advantages of 
tion expressed as elastic weights; Mohr’s rule; using high-grade concrete and steel; End- 
Bending moments at fixed supports. anchored and concrete-gripped wires; Sim- 
Continvous Beams: Bending moments at plifed method of calculating the moment of 
supports determined by the methods of fixed T°Stance ; Beams of any cross section ; Shear- 
points, coefficient-of-restraint, moment-distribu- '™& Stresses ; Deflection ; Summary ‘of pro- 


tion, and characteristic points. Recomme practice. 
FRAMED Ancuns : The bik Desicn: Buildings; Bridges; Tanks and 
method ; Muller-Breslau’s solution; Profile of Bins: Retai 
an ideal arch; Application of the general ere vund Jettie h 
elastic equations for fixed arches; A simple Foundat 
i method of calculating wind moments on frames. ERREDRINN 
ILES : nalysis ; xample ; rrangement 
oi. piles in jetties. ° pie; forcement; Detailing; Work in the bending 


- : yard and on the site; Checking calculations 
SLaps SPANNING IN Two Directions: Slabs 
and drawings; Examples of drawings. 
supported by beams; Flat-slab beamless con- 
struction. 8.—Estimatino, Costinc, Procress Cuarts. 
Vavutts: The membrane t 9.—Concrete Construction: Aggregates ; 
Semi- -ellipsoidal and semi-cylindrical “ she Workability, water content, density and 
roofs; Graphical analysis of domes. strength of concrete; Concrete mixtures; 


3.—Brams anv Stass: Theory of reinforced oe and plac ing concrete ; Surface finishes ; 

concrete; Grip; Shear; Bending; Tee- ite planning and inspection ; Specification. 

beams ; Rectangular beams and slabs; Elastic 10.—COMMERCIAL PRACTICE. 

11.—Desicn Data: Work t 

SIG) orking stresses in 

concrete and reinforcement ; Factors for resist- 

Effect of creep; Economical dimensi ’ ance to bending; Areas of round bars; Super- 

Ss 4 F saf 5 imposed loads for buildings; Velocity and 
mst Factor of ensety. essure of wind ; Bearing pressure on ground ; 
4.—CoLumns = Struts: Short and long labs spanning in two directions. 

columns under axial load ; Columns subjected — 

to compression and bending; Long Bxaur.se. 

eccentrically loaded. 13.—Ptastic THrory. 


Concrete Publications Limited, 14 Dartmouth Street, London, $.W.1, England 
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BUILDING AND CIVIL ENGINEERING 
REINFORCED AND PRESTRESSED CONCRETE 


DOUGLAS 


PILING » HEAVY FOUNDATIONS + ROADS - BRIDGES - AIRFIELDS 
FACTORIES - SEWERS - RAILWAYS - BUNKERS - COFFERDAMS 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 


- 395 GEORGE ROAD, BIRMINGHAM, 23 Telephone : Birchfields 4541 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE : 2124 
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SINEX VIBRATORS for CONCRETE 
ROADS and STRUCTURES 


Sinex Electric Vibrators of the pin fixing type are used for compacting concrete roads and 
structures all over the world. They are extremely simple to attach to any road tamper 
by means of an eccentric pin and bracket, and can be utilised for shutter vibration by this 
same method of attachment. 


Sinex Vibrators can be supplied for any A.C. 
voltage required, and where an electric supply 
is not available, we can provide Petrol Electric 
Generators suitably wound. 


Our illustrations show two typical examples of 
the uses of these Multi-Purpose Machines. 


SINEX ELECTRIC 
IMMERSION VIBRATOR 


This illustration shows a Sinex 80-watt electric 
vibrator mounted on a rigid steel lever for use in 
immersion vibration. This method was used very 
largely on the Mulberry Harbour and has since been 
adopted at various contracts in this country and 
abroad, and is universally accepted where shutter 
vibration is not required. 


SINEX 
SURFACE TAMPER 
Iustration shows Sinex 


pin fixing Vibrator mounted d 
on Surface Tamper. Vibra- 


separately for fixing on to 
tampers constructed by the 
contractor or tampers can 
be supplied complete to 
customer's specification. 
Generators can also be 
supplied when electric 
supply is not available. 


Our Technical Representa- 
tives will be pleased to call 
to discuss any concrete 
placing problems. 


CONCRETE VIBRATION LIMITED 


2 CAXTON STREET, WESTMINSTER, 8.W.1 Tel.: ViC 3265 & 7131 
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SAVE MONEY— 


GAIN POWER- 


INSTALL FORD ENGINES 


y 


Ford Engine Units are put to a multitude of 
uses, but they are particularly adaptable to industrial 
purposes, where staying power under continuous heavy 


work is the order of the day. Their simplicity and strength 


fit them admirably for all kinds of equipment from 
winches and pumping sets to cranes and mechanical 
shovels. These economical units range from 23 to 85 
b.h.p. and there is also a Petrol Vaporising Oil Engine 
for particularly heavy duty developing 30 b.h_p. at 
1,200 r.p.m. Genuine Ford spares are readily 

available 


You are cordiaiiy invited to discuss your particular 
power problem with our Industrial Unit Department 


FOR INDUSTRIAL EQUIPMENT 


FORD MOTOR COMPANY LIMITED, DAGENHAM, ESSEX 
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prestressed and 
precast concrete 
for building and 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


H. B. CONCRETE CO Lr 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey 
Telephone : Epsom 4041 /4042. Telephone : Egham 680 


SHADEACRETE 
Cement Colours 


give permanent, attractive and economical tinted 
surfaces for all concrete structures and roads 


PRICE LIST, SHADE CARD, LITERATURE, SAMPLES, from 


W. HAWLEY & SON, LTD. 
Colour Works, DUFFIELD, Derby 
Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1838 = Grams: Hawley, Duffield 
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There’s a PETTER engine 
for every purpose... 


With 50 years’ experience behind them 
Petters give the answer to a world-wide 
demand for an Air-cooled Diesel. Petters 
justly claim to manufacture the most com- 
prehensive range of small engines in the 
country. 

There are literally hundreds of alternatives 
— petrol, diesel or vapourising oil, air-cooled 
or water-cooled, direct drive or clutch, 
right-handed or left-handed, at half-speed or 
full-speed, |} to 40 h.p. — it’s endless. 

But don't be bewildered! Bring your 
problem to Petters, and they will give the 
answer. Ask also about Petter Service and 
Replacement Engine Scheme — it’s the best 
in the country ! 


This is the new air-cooled diesel 


The AVA is the air-cooled version of 
the farmous Petter AV Series ll 
| Specify PETTER 
3 t p 000 - 1500 r.p.m., or p 

: } p.m. at half-speed shaft 
while the twin-cylinder model de- 


th 
veloos 6 - 9 b.h -. at the same speeds. e engine 


NO BOILING —NO FREEZING 


onty £64-0-0 that costs less 


PETTERS < LIMITED 


Smali Engine Division, Causeway Works, Staines, Middlesex. Tel. Staines 1122 


One of the ASSOCIATED BRITISH OIL ENGINES Group | 
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for all ferro-concrete work 


The illustration shows reinforcement work 
in course of construction for two circular 
sedimentation tanks which form a part of Cisy Engineer and Surveyes : 

the City of Hereford New Sewage Scheme. ee 
The whole of this reinforcement was 
supplied, bent and fixed by T. C. Jones “LTD. 
& Co., Ltd. 


MESSRS. M. J. GLERSON, LTD, 
T.C.Jones & Co. Ltd fi) 


STRUCTURAL & REINFORCEMENT ENGINEERS 


A complete service is available for the design, supply, bending and fixing of steel reinforcements 
WOOD LANE, LONDON, W.12. Telephone : Shepherds Bush 2020 BUTE STREET, CARDIFF TREORCHY, GLAM. 
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Working for Prosperity 


As the walls rise the tempo of the work quickens. You'll see the 
Land-Rover hustling busily back and forth with men and materials. 
And yet it is more than a run-about: with its power take-off and four- 
wheel drive it makes a mobile power unit which can take rough ground 
in its stride and bring power to where it’s wanted—right on the spot. 


WHEREVER THERE'S WORK TO BE DONE 


Britain's most versatile vehicle 


MADE BY THE ROVER COMPANY LIMITED, SOLIHULL, BIRMINGHAM 
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The long list of contracts of all kinds and sizes 
carried out by us in reinforced concrete reflects 


the very wide experience we have had in this 


class of work. We undertake contracts in any 


part of the country, and invite Engineers and 
Architects to include our name on their lists 


for future enquiries. 


ROAD 
LIVERPOOL 
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A photograph of a section of the Bridgwater-Taunton Road taken in 1921 just after completion. 


Laid in 192i, this section of the Bridgwater-Taunton 
Road is of concrete construction reinforced with BRC 
Fabric. Since that time the weight and volume of traffic 
on this road has increased beyond all expectations. 
Carpeted for the first time in 1947, it is as capable of 
bearing the loads of today — and of tomorrow — as it 
was twenty-nine years ago. 


Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, 
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SERVICE 


WELDED FABRIC 


STAFFORD Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 
Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 
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‘EXPAMET’ EXPANDED STEEL 


The Expanded Metal Company, Ltd., 
Burwood House, Caxton Street, $.W.1. WHitehall 1736 


STRANTON WORKS, WEST HARTLEPOOL, HARTLEPOOLS 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, 
CAROIFF, EXETER, GLASGOW LEEDS, MANCHESTER 
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SPECIALISTS 


IN POWER 
STATION 


CONSTRUCTION 


The Mitchell Construction Com- 
pany have been responsible for 
building and civil engineering 
works on the following power 
fine stations — Portishead, Hams 
Hall, Leicester, Neepsend, 
Llynffi, Grimsby, lronbridge, 
Brimsdown, Blackburn Mead- 
ows, Peterborough, Ferry- 
bridge, Thornhill, Rother- 
ham, Fulham, Stourport, 
Agecroft, Stalybridge, 
Mexboro, Hull, Wigan, 
Walsall, Preston, Poplar, 
Stafford. 


“EXCAVATIONS FOUNDATIONS 
"REINFORCED CONCRETE CONSTRUCTION , 


CONSTRUCTION 


ONE SQUARE, 


Jury, 1950. xxix 
il 
- = —* | 
4 
4 
Lf 
q 
4 
| 2 
= 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Candy Filter House for South-West Suburban Water Company 
Mr. H. Austin Palmer, Engineer. 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
3 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to ‘* Concrete.” 


‘ 4 
Juuy, 195? 
x 
| 
R | 
| 
4 
| 
| 
| 
4 
| 
| 
| 
ae 


Jury, 1950. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Acknowledgements 


Reinforced concrete frame- 
work designed and con- 
structed by The London 
Ferro-Concrete Company 
London, $.W.!. 


Architects : Messrs. Winter 
& Pickering, London, E.C.! 


General Builders : Messrs. | 
H{Ourrant & Sons, Roches- 
ter. 


“ Pluto " Board is a tough inert resin-bonded asbestos 
material which ensures :— 


@ ‘Stone-Smooth ’ finish 
@ Timber economy 
@ Minimum cost per cast 


xxxi 

6 
Co Mould Lini 

BE 

| ncrete Mould Linings | 

Samples submitted on request 
a 114-116 PARK STREET, LONDON, W.!. Telephone: Grosvenor 6022 


Yes, our hands are still somewhat tied . . . While there 
are no restrictions now on se//ing IiBECO, and the number 
of uses for it seems to increase every week, we are still 
limited by the amount of paper we can produce. Never- 
theless, the position is steadily improving, so if you 
have a project where IBECO seems a “must,” let us 
know. We may be able to slip that knot... 


waterproof concreting 


paper: best preventive 
IBECO 


Seen against drainage into 
porous sub-soils 


C. DAVIDSON AND SONS LIMITED (DEPT. CC3), BUCKSBURN, ABERDEEN 


a 
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VIBRATING EQUIPMEN 
for QUALITY CONCRETE 


PETROL AND ELECTRIC 
INTERNAL VIBRATORS 
SALE or HIRE 


Manufacturers of vibrating tables, internal 

vibrators, external vibrators, petro! and electric 

vibrating tampers, vibrating screens, pan 

vibrators, electric motors, petrol engines, 

builders’ hoists and winches, and hydraulic 
bar croppers. 


INQUIRIES TO: 
LONDON: 45 Great Peter St.,8.W.1. Telephone : Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, 0.5. Telephone South 0/86 
For Service and Spares. Works: Eastwood, Southend-on-Sea. Te!.: Eastwood 5524) 


| 
j 
/ 
{ 
ROO spEC! L 
submited for 
savice ond intormation 
pert 
ex Comp 
0 L on reques® 
Westm 
190, Victoria Stree 


GLASCRETE 


is the name of a group 
of translucent load bearing 
constructions in reinforced 
concrete and glass which 
have been designed to 
cover a wide range of uses 
including : 
ROOFS 
FLOORS 
CANOPIES 
LANTERNS 
PAVEMENTS 
WINDOWS 


j. A. KING & CO., LTD., 
181, QUEEN VICTORIA STREET, LONDON, E.C.4 
Telegrams: “Kinovique, Cent, London.” Telephone: CENtral 5866. 


WASHED 
BALLAST, SAND, SHINGLE & 


Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, ‘LTD. 


DELIVERED DIRECT TO ANY Send ad 
CONTRACT BY MOTOR LORRY, IRONGATE WHARF, 


Quotations on Application. PADDINGTON BASIN, W. 


Telephone: Paddington 2024 (3 lines). MEMBERS OF B.S. @ A.T.A. 


ANCHORAGES TO 


CONCRETE 


SPEARPOINT Floor Clips to anchor 
wood floors to concrete. 


DOVETAIL Masonry Slot & Anchors 

te anchor brick and stone facings to = 
concrete. 

ANKORTITE Box Fittings. 


ABBEY BUILDING SUPPLIES CO. 


4 Waldemar Road, Wimbledon, LONDON, 


G) Telephone : Wimbledon 4/78. 
FOR ROAD 


ware 


. 
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STAVERTON 
BUILDERS LTD 


TOTNES 


MAIN BUILDING CONTRACTORS FOR’ THE 
NEW TERMINAL BUILDING SOUTHAMPTON 
BRITISH RAILWAYS 


DOCKS 


BUILDING AND CIVIL ENGINEERING CONTRACTORS TOTNES, DEVON 
ALSO AT LONDON & CARDIFF 
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As actual manufacturers of all 
types of sensitised photo materials 
Haldens are in a unique position as 
print room suppliers. Materials 
for Blue Prints, Dyeline Prints, 
Gas Developed Prints, Sepia 
Prints, ‘‘Ferazo"’ Biue Prints, 
Ferro Gallic Prints, etc. 

The brand names Dyalyn”’, 
Neutralyn "’, Vaporax "’, 
Cyano"’, Ferazo"’ are your 
guarantee of complete satisfaction. 


PHOTO COPYING 


OF MANCHESTER 


J. HALDEN & CO., LTD. 


“FERAZO” 
DEVELOPING MACHINE 


8, ALBERT sQ., MANCHESTER, 2 \ Wustrated is the Ferazo 


Branches at -—London, Newcastie-on-Tyne, Birming- Developing Machine. Write for 


ham, Glasgow, Leeds and Bristol 


fully descriptive leaflet. 
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OFFICE BUILDING, PITSTONE 


TUNNEL CEMENT (PITSTONE) LTD, 
CONSTRUCTED TO THE DESIGN OF 
SIR E. OWEN WILLIAMS, K.B.E. 


PETER LIND CO. LTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.1 


TELEPHONE 
GROSVENOR 460! (10 LINES) 
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CONCRETE 
AGGREGATES 


Included in the list of many important contracts in the South 
of England on which we have supplied concrete aggregates is 
the new Passenger Terminal at Ocean Dock, Southampton, 
recently constructed by Staverton Builders, Ltd 


SOUTH 


SAND & BALLAST CO. LTD. 


No. 110 BERTH, NEW DOCKS, SOUTHAMPTON 
Telephone : Southampton 71825 


PRESTRESSED 
CONCRETE 
TRESTLE LEGS 


Ce has developed Prestressed Pre- 

—~" cast Concrete Trestle Legs for 
supporting Pipe-bridges, Mains and Cables 
The illustration shows Trestle Legs 36 ft. high 
designed to the requirements of the North 
Thames Gas Board 


This type of structure has the following 
advantages 


|. Low initial cost 

2. Low erection cost due to 
ease of handling 

3. its corrosion resistance 
properties in industrial 
atmospheres 


manufactures Prestressed Precast 
-_—— Piles, Beams, Poles, Tresties and 
Floor Units 
Our technical staff will be happy to deal 
with your requirements 


CONCRETE DEVELOPMENT CO. 
LTo. Telephone: IVER 809 


THORNEY LANE, IVER, BUCKS 


London Office: One Queen Anne's Gate, 
Photograph by courtesy of North Thames Gas Westminster Telephone : Whitehall 3111 
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The strength of 1: 2: 4 concrete of 6,250 lbs. per 


sq. inch as shown above can always be attained 
under average field conditions. Exceptionally high 
ficures attained under test have not been indicated. 
The practical value of great strength is obvious — 
Concrete in ONE DAY and FOR ANY PURPOSE 

—at a strength exceeding that of 
Portland cement 3 months old. 


LAFARGE ALUMINOUS CEMENT CO. LTD. 73, BROOK ST., W.1. Tel: MAYfair 8546 


Qs 
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SUPER 


CEMENT 


SUBMARINE BRAND 
THE TANNO-CATALYSED PORTLAND CEMENT 


: SAVES TIME SAVES TROUBLE 
3 NATURALLY WATERPROOF. CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 

is For CONCRETE For RENDERING 


Provides a CONCRETE of great strength Supplies an impenetrable RENDERING of 
at early dates and impervious to water, such adhesive power that a |” thickness will 
oll, etc, without any form of surface resist an outside pressure of at least a 20’ 
coating. head of water. 
For SLURRY (as paint) 
For PAVING Makes a perfectly watertight covering to 
Produces a hard wearing PAVING, dust- brick or breeze concrete walls at very small 
less and proof against penetration by water, cost, and also provides the best watertight 
ete. undercoat to coloured finishes. 
Technical information is available to users. 
Used in 1914-1918 and still used by : 


Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


STOCK SQUARE, Phone: 
SUPER CEMENT LTD., tune 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER Is 
“JUST AS GOOD” 


Ny, 


‘Phone: 22480. LEEDS ’Grams: “Grease.” 
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CHRISTIANI 
NIELSEN 


REINFORCED CONCRETE 


PILE DRIVING FOR REINFORCED CONCRETE JETTY 


54 VICTORIA STREET, LONDON, 


TELEPHONE: VICTORIA 6152 
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KWIKFORM LTD., WATERLOO RD., BIRMINGHAM 25 


London Office : 66, Victoria Street, S.W.1. 
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Service tunnel constructed 


Foundation works for large 
with standard formwork. Midland Iron Works. 


...the adaptable 


concrete formwork 


is designed to meet the widest possible variety of uses: Double or 
Single Face Work: Columns: Beams: Piers: Battered Retaining 


Walls, etc., etc. 
Patents granted or pending in all principal countries of the world. 
Descriptive schedule No. 2599 with terms for hire or purchase will be sent on request 


Construction of houses in 
Formwork erected for con- “ No-Fines”’ concrete for 


struction of Silos. large Government authorities. 
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VIBRATOR 


for mortar cubes 
Test B.S. 


12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 


The “CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds ; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10- Telephone: WILLESDEN 0067-4. Cables: CAPLINKO, LONDON 


A. E. FARR. LTD. 


Station Road - WESTBURY - Wilts. 


"Phone: WESTBURY (Wilts) 356 (5 lines) 


2 Victoria Street, WESTMINSTER, S.W.1 


"Phope: ABBEY 2008 (2 lines) 
CIVIL ENGINEERING AND BUILDING CONTRACTORS 


DEPARTMENTS: 
. CIVIL ENGINEERING. 2. BUILDING. 

Earth Moving and Levelling. Factories, Offices, Schools, 
Pile Driving and Heavy Founda- Garages, etc. 

tions. . PLANT HIRE. 
Road and Bridge Building. Excavators, Trenchers. 
Sewers and Water Mains. Bulldozers, Scrapers. 
Tunnels and Outfalls. Dumpers, Rollers. 
Reservoirs and Water Towers. Compressors, Mixers. 
Cooling Towers, Chimneys and Concrete Pumps. 

Silos. Pile Frames. 
Wharves and Jetties. Winches and Hammers. 
Railway Sidings, etc. Mobile Cranes, etc. 

4. HEAVY HAULAGE, 


Special Machinery Carriers and Low- Dismantling and erection of heavy 
Loading Lorries for carrying heavy machinery undertaken. 
plant and machinery up to 30 tons 
weight. 
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CONCRETE 


4 


“Matobar” welded steel fabric ;H. J. ! 

reinforcement was used in the laying M.Inst.C.E., City Engineer and 
of Queen's Road, Yardley, or. Bir- Surveyor, Birmingham. 
mingham—the site shown in the Contractors: Robert M. Douglas 
photograph. (Contractors), Ltd., Birmingham. 


McCALL AND COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH - SHEFFIELD * AND AT LONDON 
SRB.20 


a 
uv 

\ 

A 4 

ou 
af 

CHEAPEST IN THE LONG RUN WITH .... 
Tite 
t 
| 
| ? l LI) 
it 
ae 

: 


CONCRETE AND CONSTRUCTIONAL ENGINEERING Juty, 195°. 


The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 
Smaller PC4—8/10 cu. yds. per 
hour. 


Range up to 135 ft. vertical or 
2,000 ft. horizontal. 


CONCRETE * 
BY PUMP AND PIPELINE 


@ The latest and most efficient method of tai concrete. 


Life of Pump practically indefinite: all essential surfaces in 
contact with concrete are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient 
position within the pumping range. 


The continuous output of the Pump at a constant speed 
governs the working of the whole concreting gang. 


16 ConcReTE Pump Company 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. 


Telegrams: Pumpcret, Kens, London. 
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INSEPARABLE 


A 


HENGIST 


HORSA 


You can't mention one of these 


martial Saxons without thinking 


of the other, and (swiftly jumping 


some fifteen centuries) you can’t 


carry on modern business without 


meeting some equally inseparable 


names — Franki and Piles, for instance. 


To very many of those entrusted with the responsibility of erecting 


modern buildings, piled foundations mean Franki. For this system 


of cast-in-situ piling, long famous in many countries, has gained new 
laurels. The design load of the Franki Piles installed in the British 
Isles in the year 1949 alone was 2,000,000 tons. Why, therefore, should 
we not use one of the attributes of the system itself by compressing 
into the name FRANKIPILES the inseparable words 


FRANKI PILES 


THE FRANKI COMPRESSED PILE 
COMPANY LIMITED 
39 VICTORIA STREET, LONDON, S.W.! 


Telephone: ABBey 6006-9 
Telegrams: FRANKIPILE, SOWEST, LONDON 


SOUTH AFRICA: THE FRANKI PILE CO. of S.A. (Pty.) LTD., CAPE TOWN and DURBAN 
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SPECIALISTS 


Linings 
iries for Gunite 
yetures of every ki 


of the country. CREWE 
NGTON 
HASLI 


We In nd in any part 


for new of old str 


: Crewe 2615. 
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Reinforced Concrete Slurry Basin. 
Approximately 100 ft. Diameter, 
20 ft. deep. 


_TILEMAN & COMPANY LIMITED 
_ REINFORCED CONCRETE ENGINEERS AND CONTRACTORS 
203, KNIGHTSBRIDGE. S.W.7. 


TELEPHONE~*-KENSINCTON 0134, 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 


TATION 


oon WORKS, DONCASTER 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.! 
TELEPHONE: ABBEY 5726-7-8. 
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LIMITED. 
ENGINEERING CO 
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IO. WESTMINSTER PALACE GARDENS. ARTILLERY ROW. LONDON.S WI. - ABBEY 
LADAS DRIVE BELFAST - BELFAS/ 58/00 - WORKS RIVER RD. BA -RIPPLEWAY 2624 
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Reconstruction of Round Oak 
Steel Works, Brierley Hill. Chief 
Engineer : H. Shaw-jones, Esq. 


TARSLAG have been entrusted 

with all the Civil Engineering Work 

on this £4,000,000 Project.  Iilus- 
tration shows foundations for Melting 


Furnace Plant. Contract includes 250,000 


cu. yds. of excavation, 15,000 cu. yds. of con- 


crete, etc. 


TARSLAG 


LIMITED 


CONTRACTORS TO ADMIRALTY, AIR MINISTRY, MINIS- 
TRIES OF WORKS, SUPPLY AND OTHER GOVERNMENT 
DEPARTMENTS, MUNICIPALITIES, COUNTY COUNCILS, ETC. 


WOLVERHAMPTON STOCKTON-ON-TEES ROTHERHAM 
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SCREWCRETE FOUNDATIONS 


The front of this reinforced concrete coal handling wharf 
and the front line of tie transporter crane gantry, 
400 yards long, are supported on 42 inch diameter 
Screwcrete cylinder foundation piles. 


BRAITHWAITE & CO 
ENGINEERS LTD 


London Office : Telephone WH Itehall 3993 
KINGS HOUSE HAYMARKET LONDON S.W.1 
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Lonpon, JULY, 1950 


EDITORIAL NOTES 


The Confirmation of Structural Theories by Tests. 


TRENDs in the development of the design of reinforced concrete structures wherein 
theory is confirmed by tests are evident in the contributions relating to concrete 
in the final report of the third congress of the International Association for Bridge 
and Structural Engineering which was published recently. (Abstracts from the 
preliminary report were given in this journal for October, 1948.) Few of the 
contnbutors deal with concrete and reinforcement as structural materials, but 
several are concerned with prestressed concrete, others with structural safety, 
and a few with structures of ordinary design. Many contributors, whose papers 
are probably those of greatest and widest interest, attempt to solve problems 
that have proved to be intractable, such as those concerned with arch bridges 
and dams, flat slabs, slabs spanning in two directions, and thin-slab structures 
including “ shells’’, prismatic roofs, and walls acting as beams. Some of the 
solutions are entirely mathematical, others are based on experimegts on models, 
and others on the behaviour of actual structures. 

An ideal in structural analysis is that the results of these three methods 
of approach should be in agreement. Such accordance is a distinguishing feature 
of the investigation of arch bridges in which the deck constructed monolithically 


‘pe with the arch affects the action of the arch. An example ‘'* is an open-spandrel 

. arch-rib bridge of about 450 ft. span and 150 ft. rise for which the calculated 

c deformations compare very favourably with those measured on three-dimensional 

iq celluloid models and on the structure under test loads. Similar agreements _ 


which were obtained for a bridge of different construction,’® a solid-spandrel 
arch-slab of 50 ft. span and a rise of less than 8 ft., show the possibility of 
accurately analysing complex structures by simple laboratory methods. More 
elaborate apparatus is required for testing models of arch dams, and measure- 
ments on actual structures may not be easy. Tests,'® however, show concordance 
between the behaviour of model dams and the more complete theories. One 


3 such theory ‘*' is that of the late Professor Ritter, which is briefly described in 
the report and which takes into account the deformation of the rock supporting 

the dam. 


The results of tests on the whole of a structure, or on full-sized replicas of 
structural parts are, of course, more convincing than tests on models if the 
restraints to which the part would be subjected in the structure act on the part 


* The references relate to the bibliography on page 234 of this number. 
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under test. Of the latter type are the tests ‘° on 4-in. load-bearing single-story 
walls. which failed by crushing and not by buckling. One deduction from these 
tests is that the ratio of the compressive stress in an axially-loaded wall at failure 
to the crushing strength of 4-in. cubes is between two-thirds and three-quarters, 
the smaller ratio applying to walls that are short compared with their height. 
Another contributor “ shows that a wall acting as a beam, that is a thin structural 
element that is deep in relation to its span and to which the common theory 
of beams is inapplicable, can be analysed by consideration of virtual work, the 
results being confirmed by the deformations of deep beams. 


Other thin-slab constructions considered include a method of designing 
prismatic structures ‘7 on the assumption that all tensile forces are resisted by 
the reinforcement. This method is unrelated to tests, as are also two of the 
purely mathematical analyses” of shell’ roofs, but observations ‘ made 
during the demolition of a large double circular “ shell '’ roof (damaged by 
explosions) should be of great value to designers of structures of this type, the 


design of which depends almost entirely on theoretical analyses embodying 
mathematics of a high degree and on assumptions that may or may not be true. 
As one contributor ‘'® points out, the forces and bending moments in a “ shell ” 
are calculated according to the theory of elasticity but the tensions are aggregated 
to give a tensile force which, when divided by the permissible tensile stress, gives 
the area of reinforcement, ignoring the fact that the strain assumed in the elastic 
analysis and that due to the working stress are not alike as the working stress 
is not uniform over the tensile zone. This serious discrepancy is stated to nullify 
the basis of the precise mathematics, and it is then postulated that a simple 
method of calculation can be derived from a study of the conditions at failure. 
A somewhat similar basis is that of the analysis ‘'" of slabs spanning in two 
directions by consideration of the pattern of the cracks at failure combined with 
plastx conditions at this stage. 

Although tests on actual structures are, where practicable, desirable to confirm 
theories, 1t 1s essential that the conclusions ce duced from the results of the tests 
should be reliable. In this connection the tests made many years ago to establish 
the empirical coefhicients for the bending moment on flat slabs are an example. 
As explained “'” the bending moments to which the slabs were subjected were 
computed from measurements of the elongation of the reinforcement. The actual 
moment of resistance of a reinforced concrete slab is a combination of the moments 
of resistance contributed by the tensile stresses In the reinforcement and that 
in anv uncracked concrete below the neutral axis. If the bending moment ts 
deduced from the former moment of resistance only it is too small, and explains 
partly the divergence between such results and the results obtained from carefully- 
derived theories. The earlier theories of flat slabs disregarded the change of 
section due to the column-head, or included this effect very approximately, and 
defective analyses, some of which agree nevertheless with the incorrect measure- 
ments of actual structures, were the consequence. What appears to be an im- 
proved theory has been derived, but tests on models and actual structures are 
necessary, and are proceeding, to confirm the accuracy of the theoretical results. 

It is a healthy sign that less dependence seems to be put on the results of 
pure mathematics unless they are confirmed by tests, not because the mathematical 
procedure is itself faulty but because the premises do not orrespond to actualities. 
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New Passenger Terminal, Ocean Dock, 
Southampton. 


rHe new Ocean Terminal building (Figs 
1and 2), Southampton Docks, is 1272 ft 
61n. long and has a normal width of about 
94 ft. extended by galleries and the like 
to about 111 ft Although the main 
structure, the construction of which 1s 
approaching completion, is of unencased 
steelwork and incorporates a pitched two- 
pin portal frame roof of o2 ft. span, there 
is a considerable amount of cast-in-situ 
and precast plain and reinforced concrete 


Fig. 1. 


Fig. 2. 


in the foundations, balconies, galleries, 
and floors. Cross sections of the build- 
ing are shown in Fig. 4 

Che site is made-up ground overlying 
ballast. The structure is therefore sup- 
ported on 625 concrete piles, formed in 
situ with precast cylindrical sections, 
penetrating generally to a depth of 35 ft. 
to the ballast As the level of the ballast 
varies some of the piles are as short as 
18 ft., whereas others are up to 65 ft. 


Elevation showing Precast-Slab Walls. 


East Elevation showing Canopy. 
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long where pockets of sand and clay occur. 
Two sizes of pile are used, 174 in. diameter 
and 20 in. diameter, the greatest working 
loads being 60 tons and go tons respec- 
tively. Test loads of 120 tons and 180 
tons were applied to two of the piles bear- 
ing on the ballast, and four piles bearing 
on sand and clay were subjected to test 
loads representing an overload of 50 per 
cent. Pile-driving commenced in the 
spring of 1947 and the foundations were 
nearly completed about the end of that 
year. Erection of the steelwork com- 


NEW PASSENGER TERMINAL, SOUTHAMPTON. 


a railway station comprising an island 
platform for passengers and, on one side 
of the gullet line (Fig. 4), a platform for 
unloading goods. The passenger plat- 
forms are constructed with standard pre- 
cast concrete members made at the con- 
crete depot of British Railways, Southern 
Region, at Exmouth Junction. As these 
members, particularly the platform coping 
slabs, are not designed to withstand the 
blows and loads entailed when unloading 
cargo from wagons, the goods platform is 
of cast-in-situ reinforced concrete with a 


Fig. 4.--Cross Sections through Terminal Building. 


menced in February, 1948, 
completed in November, 1948 

The ground floor, which is laid on hard- 
core rolled into the made up ground, is 
a concrete slab having a nominal thick- 
ness of 5 in. and laid generally to a slope 
of 1 in 20. Waterproofed paper is laid 
on the hardcore and the slab is reinforced 
by a 6-in. square mesh of cold-drawn wire 
placed about 1 in. from the bottom. The 
concrete is mixed in the volumetric pro- 
portions of 1 : 14: 3 but is batched on the 
basis of 1-cwt. of cement. It is carried 
from the mixer in a motor-skip contain- 
ing a complete batch of concrete. One 
part of the ground floor is occupied by 


and was 


July, 1950. 


protective covering of 3 in. of creosoted 
timber The rails in the gullet are laid 
on ordinary reinforced concrete sleepers 
of the Ministry of Transport type. The 
gullet was excavated by a mechanical 
shovel discharging into motor lorries 
The first floor is constructed with hollow 
precast reinforced concrete floor slabs 
supported on steel beams. The parts of 
this floor liable to be loaded with baggage, 
such as baggage platforms and customs 
examination rooms, are designed for a 
superimposed load of 200 lb. per square 
foot, but elsewhere the floor is designed 
for 100 Ib. per square foot. Flat roofs in 
the open are designed for a superimposed 
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TYPICAL CROSS SECTION THROUGH SLAB 
PETWEEN STANCHIONS 


wi projection over 
oper Aye oniy 


2- 
SECTION -B-B 


“bars 


Yoor cond 
tar electric coble 


DETAIL OF CANTILEVER AT STANCHION, 


Fig. 5.— Details of Canopy. 
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Fig. 6.—-Underside of Canopy. 


load of 30 lb. per square foot, but similar 
roofs covering structures within the main 
building are designed for 50 lb. per square 
foot 


Balconies. 


Along part of the western side of the 
building there is a reinforced concrete 
balcony for sightseers Ihe balcony is 


cantilevered from the main building 
(Fig. 4), and details of the reinforcement 
in the slab and in a typical transverse 
cantilevered beam supported on 
longitudinal reinforced concrete beams 
are shown in Fig. 3 The reinforcement 
in the main longitudinal beam, which is 
supported on the outer row of steel 
stanchions encased in reinforced concrete, 


three 


Fig. 7..-Top of Canopy. 
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NEW PASSENGER TERMINAL, 


is also shown. The stanchions are at 
20-ft. 2-in. centres, but the transverse 
beams are at 10-ft. 1-in. centres and occur 
at the two outer quarter-points of the 
span of the main longitudinal beam. The 
middle and rear longitudinal beams are 
supported at 20-ft. 2-in. centres on the 
steel portal frames. The concrete is 
high-grade 1:14: 3 concrete 

Steel shutter plates supported on tele- 
scopic steel joists are mainly used for the 
construction of the balcony, although 
timber is used for those parts where the 


Fig. 8. 


dimensions and shapes do not permit the 
use of standard plates Timber shutter- 
ing 1s for this also used for the 
reinforced concrete and concrete encasing 
the steelwork of the tower at the end of 
the building seen in Fig 


reason 


The four staircases giving access to the 
first floor 
cast-in 


and balcony 
situ 


are constructed in 
oncrete reinforced 
with twisted square steel bars 


generally 
The cur 
tain walls around the stairwells are rein 
forced with 
mesh 


two layers of 


small square 
and steel shuttering is used in their 
construction 


Prestressed Concrete Footbridge. 
Independent access to the 
balcony will be provided by a prestressed 


sightseers’ 
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concrete footbridge (Fig. 9) having a span 
of 69 ft. and an overall width of 11 ft. 6 in 
The bridge will have a slope of 1 in 9 
The two main prestressed concrete girders, 
which will have a depth of 6 ft. 6 in., 
will comprise precast concrete panels, and 
will each contain five cables secured at 
their ends in anchorage cones of the 
Freyssinet type. The deck of the bridge 
will be constructed of hollow precast con- 
crete floor beams similar to those in the 
main building and will be finished with 


2 in. of granolithi Windows will be 


Shuttering for Canopy. 


provided above some of the panels 
Each precast panel will be 6 ft. 2 in. long 
and 6 ft. 6 in. high, and will comprise a 
web 4 in. thick, a flange 10 in 
wide, and a bottom flange to in. wide 
The panels are lightly reinforced for hand- 
ling purposes. It is intended to assemble 
and prestress the girders on the ground 
before hoisting them into position 


top 


Canopy. 

Throughout the length of the building 
there is being constructed on the eastern 
side a reinforced concrete canopy (Figs. 6 
and 7), curved in cross section, projecting 
horizontally 11 ft.. and supported by 
cantilevers projecting above the curved 
slab. Details of the reinforcement in the 
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slab and cantilevers are shown in Fig. 5 
The cantilevers are provided at each steel 
stanchion of the main building, and the 
tensile reinforcement is anchored behind 


Fig. 10.—-Construction of Wall. 
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Fig. 9.—Prestressed Concrete Bridge. 


the inner flange of the stanchions The 
slab is 4 in. thick and is reinforced mainly 
to span transversely from a longitudinal 
wall beam to a beam along the outer edge 
of the canopy rhe wall beam is sup- 
ported on the steel stanchions and the 
edge beam on the ends of the cantilevers 
Circular glass lenses are provided in the 
slab and the main transverse reinforce 
ment comprises one j-in, mild steel bat 
passing between the lenses, the positions 
of which are staggered so that the bars 
are at 13-1n. centres 

Ihe shuttering for the canopy (Fig. 8 
is made up of parts each 5 ft. long and 
extending almost the entire width of the 
canopy The root of the canopy, which 
forms one side of the longitudinal wall 
beam, is shuttered with a separate part 
that extends the entire distance between 
the stanchions, which are at 20-ft. 2-in 
centres Each of the curved parts of 
shuttering for the slab comprises four 
wooden templates between which span 
2-in. by j-in. slats to which are attached 
sheets of pressed hard-board shaped to 
the curvature of the soffit of the slab 


Walls. 


Where they are not occupied by sliding 
doors, the sides of the building (Figs. 1 
and 2) are mainly glazed, but where they 
are filled the walls are constructed of 
precast concrete slabs surmounting, at 
ground level, a cast-in-situ reinforced 
concrete plinth Ihe window sills are 
also precast, but lintels are of cast-in- 
situ reinforced concrete in combination 
with steel beams as shown in the typical 
cross section through the slab of the 
canopy in Fig. 5 ; 
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NEW PASSENGER TERMINAL, SOUTHAMPTON. 


The walls (Fig. 10) comprise two 4-in 
leaves of rebated concrete slabs separated 
by a 2-1n. cavity The imner leaf 1s con- 
structed of 18-1n. by g-in. by 4-1n. blocks 
of light-weight insulating sawdust con- 
crete The outer leaf is constructed of 
dense concrete slabs having a j-in. facing 
composed of crushed Portland stone, 
white sand, and white cement The 
width of the standard slabs 1s 2 ft., but 
the height varies, being generally about 
2 ft. sin There are about 4500 standard 
slabs and many others made to fit the 
steclwork and structural concrete Lhe 
total quantity of concrete in the precast 
slabs exceeds 22,000 cu. ft The backing 
concrete of the slabs 1s about 34 in. thick 
and is generally composed of 34 parts (by 
volume) of }-in. graded crushed ballast, 
1 part of grit, and 1 part of rapid harden- 
ing Portland cement \ very dry mix- 
ture is used, the amount of water added 
being varied to suit the moisture content 
of the ballast which sometimes comes 
straight from the washing plant Lifting 
eves (Fig. 10) are cast in the slabs for 


The Final Report of the Third Congress of the Association for 


Bridge and Structural Engineering. 


hoisting and bedding the slabs The 
joints are rebated and are set in mortar 

[wo expansion joints are provided 
across the building Che joints, at which 
double stanchions are provided, com- 
pletely sever the walls and floors, and 
those in the walls are sealed by a V-shaped 
strip of copper 

The structural work at the Ocean Ter- 
minal was designed and is being erected 
under the supervision of Mr. J. H. Jellett, 
O.B.E., M.A., M.Inst.C_.E., Docks Engi- 
neer at Southampton of the Southern 
Region of the Railway Exe« utive The 
prestressed footbridge 1s designed by 
the Pre-stressed Concrete Co., Ltd The 
general contractors are Staverton Buil- 
ders, Ltd., and the piles were driven by 
West's Piling and Construction Co., Ltd. 
The hollow floor slabs are supplied and 
laid by Concrete, Ltd The slabs for the 
outer leaf of the hollow walls are made 
by Blokcrete, Ltd., and those for the 
inner leaf by Lignacite (Fordingbridge), 
Ltd The steelwork was fabricated and 
erected by the Cargo Fleet Iron Co., Ltd. 


Tne following are the papers in the final report of the third congress of the Association 


for Bndge and Structural Engineering referred to in our Editorial Note 


The papers 


are written in the languages indicated, but a summary of each in English ts given 


I The Furstenland Bridge at St. Gall (Switzerland By Professor K. Hofacker 
Ziinich 421 In German 
2 \ miting the Floor (Deck) with the Arch of a Flat (low-rise) Bridge."’ By Dr. K. 
Waitzmann (Prague p. 453. In French 
; Elastostatic Tests on Models of Arched Dams."’ By Professors H. Beer and 
Kk. Tschech (Graz p. 627. In German 
{ Contnbution to the Design of Arched Dams By Dr. P. Lardy (Zurich 


p. 623 In French 


The Strength of Thin Concrete Walls in Axial Compression under Distributed 


Loading By A. E. Seddon Pp 


559 In English 


6 Ihe Apphcation of the Virtual-Work Equation for Calculating Wall Beams 
By Professor J. Mandes. p. 607 In English 
Phe Limit Design of Shells (Prismatic Thin-slab Structures).’" By Dr. G. De 
Kazinezy (Stockholm p. O15 (,erman 

‘ Introduction of a General Theory of Shells of Translation By L. Broglho 
Kome Pp. §53 In French 


On Integration of the Differential Equation for Thin Shells without Bending.” 


By K. W. Johansen (Copenhagen Pp. 597 In English 
) Keport on Thin Slabs (shells) Constructed in Spain By Professor E. Torroja 
Madnd Pp. §75 In French 
10 Critical Notes on the Calculation and Design of Cylindrical Shells By K. W. 
Johansen (Copenhagen p. 601 In Enghsh 
11 The Ultimate Strength of Reinforced Concrete Slabs By K. W. Johansen 
Copenhagen p. 565. In English 
By Dr. A. M. Haas ('s-Gravenhage). 


$2 The Calculation of Flat Slab Floors 


July, 1950. 


pat 
: 
: 
rie 
S85 In English 
4 


PRISMATIC STRUCTURES, 


Prismatic Structures. 


We have received the following communication from Mr. Minglung Pei, Ph.D., 
of Easton, Penna., U.S.A. 

I have seen the articles on prismatic thin-slab structures by Mr. A. J. Ash- 
down published in your journal for October 1948 to August 1949, and I am 
happy to see that this type of construction has been brought to the attention of 
engineers, It appears, however, that Mr. Ashdown has unwittingly made some 
mis-statements. The following deals with the first article on prismatic thin-slab 
structures of one span and the article on multiple-span structures, 


Shearing Stresses. 
Referring to Fig. 1 the following formule are given for the normal and 
shearing stresses in prismatic thin-slab structures of one span : 


. M, 


f 
JAB as I) 
47, + 27, VM, | | 
JBA ap Z, 


a ‘ ap ap 2 Le 7) 
i,/dl dl 


S 
ap 


where fan and fp4 are the normal stresses at edge 1 of slabs A and B respectively 

T, us the shearing force acting on the transverse section at edge 1, and is at right 
angles to the section, and induces compression in slab A and tension in slab B 

M4 is the moment due to the unbalanced load in the plane of slab A Viewed 
from fixed point at the side, clockwise moment ts positive 

a, is the cross-sectional area of slab A 

Z4 1s the section modulus of slab A. 

dp, is the width of slab B 

S 1s the total shearing force along a transverse section of the slab 

Pp, is the intensity of the unbalanced load 

q 1s the shearing stress. 


td td 
lead is «< + f 
Ss 
q 
a 
e 
- 
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2 
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du 4 
x ~ - 
x Sed 
2 
Fig. 1. Fig. 2. Fig. 3. 


July, 1950. 235 


(& 
ENCINERRING — 

4 

| 

ale 

4 

4 

| 

Ly, 


PRISMATIC STRUCTURES. 


Equation (3) gives the values of J. Equations (1) and (2) give the values of 
the normal stresses. Equation (5) gives the value of shearing stress. Equations (1), 
(2), and (3) apply to multiple-span structures as well as structures of one span 
provided that only two slabs meet at a joint. For example, they apply to 
multiple-span roofs without intermediate ties, which are not essential. 

Equations (4) and (5) for the shearing stresses are incorrect. Consider 
a strip of slab B (Fig. 2) between two transverse sections dx apart. By statics 
it is evident that P, dx = dS and {[P,dx = S. The summation of the shearing 


d 
stress over the section is q.dy= 5S. The shearing stresses at the edges must be 
0 

1 1 aT 

ond 
t dx t dx 
rhus it is incorrect to assume that the shearing stress g is uniformly distributed 

along the width d,. If the material is homogeneous and the plane section remains 
plane after bending, it has been shown ! that the distribution over the width is 
parabolic, and the maximum shearing stress is 


For a reinforced concrete slab with reinforcement along its edges, the shearing 
stress may be distributed in other ways.* Due to the presence of 7, the distribu- 
tion is more favourable than in ordinary beams. In general, the shearing stress 
is not critical in thin-slab structures. Equation (4) was probably derived by 
Mr. Ashdown by taking moments about.the middle of the strip (Fig. 2), 


S.dx — dM» + + 
2 2 


Therefore S dM d,fdT, dT, 
dx 2 dx dx 7 


is 
Assuming erroneously that — [Po-d equation (4) is obtained. 


Mr. ASHDOWN replies 

In the footnote to my first article (October, 1948) attention is drawn to the 
fact that the formula for slabs of uniform thickness assume that the shearing 
Stresses are uniformly distributed and that a partial parabolic distribution is 
given in the analysis of Professor G. Winter and Mr. M. Pei. It is agreed that 
the latter distribution is more correct and can be derived as follows. 

It must be noted that the coplanar shearing force {[P.dx is not altered by 
the imposition of the forces 7, but the distribution of the shearing stresses may 
be affected. 

Che shearing stresses can be divided into two parts. The first part consists 
of the shearing stresses induced by the load P, and the distribution throughout 
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the depth is the ordinary parabolic distribution, and the maximum shearing 
Stress at the axis is 
3/P.dx 3S 


The second part is that induced by the shearing forces 7, and 7, imposed at 
the top and bottom of the slab respectively, and the change of axial thrust 
(T, — T,) along the x-axis. The shearing stress along the top edge (Fig. 3) is 
oT, 1 
OT, 1 
dx ¢ 
With uniformly-distributed load the forces T vary as a parabola along x, 
and since it is common to calculate the maximum values of 7, that is 7,, then 


where ¢ is the thickness of the slab. Along the bottom edge gq, 


‘ at any point 7 Tot(2 r) where x is measured from the support. 
Ox 


d 46M d 
The bending moment is M (T, + T,)-, and = (g, + ge)-. 
1. The axial thrust is 7, — 7, and the change of axial thrust along dx is 
oT, oT, 
Ox 
* From Fig. 3, equating the shearing stress (assumed to be constant along dx) 
to the unbalanced forces, 
vs (OT 
q.dx.t + g,.dx.t=—t] df.dy — 
My 47, 
and, since f + = y.dv — ¥), 
and substituting for Hs, ¢ Ts and as in the foregoing and integrating, 
ox Ox x 
| 16% y) 
21 2 d 
y 
on i td3 
The value of g at the axis, where y, = »y=O, and [ = , 
a> 2 
Ge = — + + G2) — 492 — = + 
Combining with the first part, 
Yn 2a G2 
ig The form of the final distribution is as in Fig. 4 (4). 
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The proof of equation (6) given by Professor G. Winter and Mr. M. Pei is ‘ 
based on the area under the curve of the shearing stress multiplied by ¢ and is 
equal to the vertical shearing force, that is by Simpson’s rule . 

d 


from which equation (6) follows. 

Although Professor Winter and Mr, Pei state in their paper that q,, is the 
maximum shearing stress, it is not always true that the greatest shearing stress 
occurs at the middle of the slab kor example, if the forces T at the top and 
bottom of the slab are of opposite signs, the distribution of the shearing stress 
may be as in Fig. 4 (), and the curvature may be inward. The actual distribution 
can be determined from equation (7) if g, and qg, are given their appropriate signs. 

For a slab in tension, such as a suspended tie slab with g, = o and with the 
reinforcement spaced out and stressed at m times the stress in the surrounding 


Lavees 


Fig. 4. 


concrete, the member will be almost homogeneous. The shearing stresses will 
be partly transferred by bond at each layer of reinforcement, giving a distribution 
as shown by the broken lines in Fig. 4 (c). The approximate distribution is then 
that indicated by the full line in Fig. 4 (c), which is cal ulated from equation (7) 
with g =o. If the reinforcement Is concentrated near the bottom of the slab, 
the concrete is assumed to have cracked when the stress in the reinforcement 
is about the permissible tensile stress, and for this condition the shearing stress 
is constant below the neutral axis, and 1s transferred by bond to the bars. The ¢ 
distribution of shearing stress is then as in Fig. 4 (d), and 


S n) + gyn + q,)nt 
from which, as given by Professor Winter and Mr. Pei, 


n\ 
3 3 
In this case d is the depth to the reinforcement. 
If the force 7, is large, the distribution of shearing stress may be as shown 


by the broken line in Fig. 4(d 
lhe shearing force on a supported tie-slab is equal to zero, but the shearing 
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stress imposed by the force 7 is as shown in Fig. 4 (e), where g,, is , and 


the total area under the curve its equal to zero, and 


4T, 2x 
r) 


Multiple-Span Structures. 


Mr. Pet, in a further letter, writes: 

In this journal for January, 1949, Mr. Ashdown presents an article on 
multiple-span prismatic thin-slab structures, the analysis in which, in my opinion, 
is incorrect. There are two types of prismatic structures, namely, statically- 
determinate and statically-indeterminate structures. The stresses in determinate 
structures can be found without reference to deformation but stresses in indeter- 
minate prismatic structures can be determined only by considering the deflections 
of the joints. In statically-determinate prismatic structures, two slabs only meet 


c 


Fig. 5. 


at any joint as in the examples given in Mr. Ashdown’s Fig. 1. In indeterminate 
structures, three or more slabs may meet at a joint as in Mr. Ashdown’s Fig. 3. 
The number of spans is not a criterion as both types can be single-span or multiple- 
span structures. Mr. Ashdown’s numerical example deals with a statically- 
indeterminate structure 

For the solution of a statically-indeterminate structure in which three 
members meet at a joint, a deflection equation and two static equations are 
necessary, and are sufficient to determine the forces in each member. The 
deflection equation cannot be ignored. Similarly, if slabs meet at one joint, 
in addition to two static equations, » — 2 deflection equations must be satisfied. 


The analysis comprises three types of equations: (a) Static equations expressing 
the equilibrium of the forces; (+) Deflection equations expressing the compati- 
bility of the deflections at the joint; and (c) Stress equations expressing the 


a equality of the edge stresses at the joint. The procedure in the article referred 
. to includes the static and stress equations, but overlooks the deflection equations. 

2 As a result there are more unknowns than equations, to overcome which the 
# forces in some slabs are arbitrarily assumed to be zero. The stresses computed 
é by this procedure are incorrect for two reasons: (i) The analysis does not satisfy 
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the theorem of minimum strain energy ; (ii) The deflections of the slabs are not 
compatible at the joint. A simple structure (Fig. 5) and the example given by 
Mr. Ashdown have been calculated by rigorous analysis by the writer. As the 
stresses deviate so much, the writer seriously doubts the validity of the proposed 
procedure 


EXAMPLE No. 1 Fig. 5 shows a three-slab single-joint thin-slab prismatic 


structure. The slabs have the same dimensions and the angles between the 

slabs are 60 deg. By the proposed procedure, the stresses at the edges of 
7 M I 

the slabs are /, : 


1M 
fs + and f, indicating that 
16 Z 8 Z 4 
slabs B and C bend upward under a downward load, which is obviously untrue. 
[he true stresses can be obtained by considering the entire structure as 
a simple beam, since it can be proved that for single-joint prismatic structures 
the thin-slab theory of prismatic structures and the theory of beams give the 
5 M 


same stresses, which in this case are /, = + ~ f. == fe , and 


2 


I 


EXAMPLE No, 2.—The example given by Mr. Ashdown is a symmetrical 
structure subjected to symmetrical loading. If this structure is analysed by 
two other methods as a statically-indeterminate structure the stresses in Ib. 
per square inch are /, O84), + 216(+ 268), f, go(— 55°5), 
ls 2608), and f, 173(— O84). The stresses in brackets are those 
calculated by Mr. Ashdown's procedure ; positive stresses are compressive and 
negative are tensile. 

[he rigorous analysis of a statically-indeterminate prismatic structure is 
intrinsically so difficult that E. Gruber in 1935 gave his solution in the form 
of a senes of simultaneous non-linear differential equations. 

Mk. ASHDOWN replies 

1 am obliged to Mr. Minglung Pei for pointing out the indeterminacy of 
the interior slabs, and the arbitrary distribution of load assumed on them. The 
intermediate tie-slab D is not necessary for stability, but serves to concentrate 
the tensile stresses (and therefore the reinforcement) below the roof slabs and 
reduces the msk of cracking due to the large tensile stresses which would be 
induced in the sloping slabs if the tie were omitted. Without the tie D the 
structure would be statically-determinate and the proposed procedure would be 
applicable It is, hpwever, applied to the more complex structure as an approxi- 
mate method, and being approximate the calculated stresses should be greater 
than those obtained by a more mgorous mathematical analysis. Although the 
Stresses obtained by Mr. Pei and myself are sensibly the same for the outer tie-slab 
and slopes, it must be admitted that the difference between the stresses in the 
intermediate tie calculated by the two analyses is greater than should be acce ptable 
when comparing an approximate method with a more rigorous analysis. On the 
other hand, the validity of rigorous calculations of deformation based on homo- 
geneous materials must be considered when dealing with a heavilv-reinforced 
member (such as tie D) which must in part be assumed'to be cracked. 

Mr. Pei does not give his calculation for the stresses, but the following calcula- 
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tions, based on the slope of the roof slabs being 26 deg. 34 min., give longitudinal 
stresses of much the same value as those obtained by Mr. Pei. 

As the slabs C, D, and E must deflect together, and since the stresses at 
the junction of C, D, and E must be the same in each member, it follows that, 


since the vertical deflection is proportional to~, y must be the same vertical 


distance from the junction for each slab C, D, and E. The present problem is 
simplified by the symmetry of the load and shape, and further simplification ts 
possible by considering the slabs C, D, and E as one vertical slab H acted upon 
by 27, at the top, and by neglecting the force 7 at their junction (fig. 6). First 
calculate 7, the position of the centroidal axis of H, and the moment of inertia Jy. 
The neutral axis will not be at 9, since the distribution of the stresses is modified 
by the imposition of the forces 7, at the top. 


600 35°5) + (150 x g 23,100 
31°7 in. 


ISO rs? Hoo 12 : 
4 + (180 22°7*) + (600 » 6-S*) 209,400 in.* 


Therefore d — = 27-3 in., == 000013, and 0000151. 


ly ly 


The fundamental formula for joint AB is 


ft. 1/M, My (a) 
& a, 22,4 Z; 


The longitudinal stresses at joint BC are 


ay ly ly 


Equating and transposing, for joint BC, 


ay ay ly ly 
Also 27, 27,9(d —9) Mund 
ay ly ly 


T he total vertical load on the slabs C, D and E is 493 + 680 1173 lb. per foot, 


12 


and M, is — 1173 x 30? - — 1,583,550in.-lb, Therefore, in lb. per square 


M,, 


1700, and . 159. 


inch, 206°5, 
H ly 


Evaluating (a) and 


000337, 920°5 


000337, + O-O0T252 + 0°00350)1, = — 23°75 


3(7%,+7,) My 27, — 41, | 
ap 4p Z» ay Z 

| | | | 

239°7, 
Z i 
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FOR 


Fig. 7. 


from which 7, = 33,550 lb. and 7, - 
inch are, therefore, as follows 
33.550 X 2 
go 
33.550 
go 


Check : 


hao 
fos 


pa 


33.550 * 2) 
300 


Check: 


/ 
23,580 


750 


(23,550 


The longitudinal stress at the junction of ¢ 


per square inch. 
in Fig 


7 and are almost identical with those 


11,790 lb. 


rhe stresses in lb. per square 


0°00 350) 200°5 


O004T3 


and E is 92— (92+ g2 lb. 


172) 


The longitudinal stresses calculated in the foregoing are given 


calculated by Mr. Pei 


British Standard Code of Practice for Drainage. 


Bririsu Standard Code of ractice for 

Building Drainage CP. 
Price 7s. from the British Standards 
Institution.) contains recommendations for 
the planning of drainage schemes and the 
construction 


selection 


pipes 
drains 


and inspection of 
for 
The 
illustrated with drawings 
for shafts, and 
includes recom 
cast-in-situ and precast 
manholes 


accessories surtace-watet 


and 
and 
ivation 1s 


sewers section on 
trenches, 


Code 


of timberng 
he 


mendations for 


headings 


concret 

Concrete pipes with spigot-and-socket 
joints are than 
© in. diameter but are not recommended 
if the effluent is acid or if the pipes are 
to be laid in soils deleterious to concrete 
An economy pipes 
results from joints compared 
with glazed the 


suitable for sewers of more 


when concrete 
the 


ware 


using 
fewer 
owing to greater 
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lengths of standard 
pipes 
suitable 


pipes Concrete 
rebated joints are 
drains of all 


with 


for 


overt or 
surface-water 
Concrete used for the minimum amount 
of support and protection of pipes should 
be not leaner than 1: 24:5, but 1:4:3 
or 1:10 may be used for protection 
additional to the minimum requirements 
or filling such as packing in headings o1 
filling of soft patches in the bottom of a 
trench. Recommendations for the mixing 
and placing of concrete are given if 
concrete pipes are laid less than 4 ft. or 
more than 20 ft. below the surface they 
should be entirely surrounded by concrete. 
If from 4 ft. to 20 ft., they need only be 
surrounded if laid in a heading or under 
buildings they need only be 
haunched, or house drains at a distance 
from a building need only be bedded 


otherwise 
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FLATS FOR 


THE LONDON COUNTY COUNCIL. 


Residential Flats for the London County 
Council. 


MONOLITHIC 


AMONG the many 
ted for the 


Some are 


blocks of flats being 
London County Council, 
f monolithic reinforced concrete 
construction These include some of the 
blocks at Woodberry Down, Stoke New 
ington, and Queen Caroline Street, Ham 
mersmith, and all the blocks at Flower 
House estate, Lewisham Ihe reinforced 
concrete work related structural 
details of the on these three sites 


eres 


and 


blocks 


REINFORCED CONCRETE CONSTRUCTION, 


of the London County Council, that is the 
maximum tensile stress in mild steel re- 
inforcement is 18,000 Ib. per square inch 


and the maximum compressive stress in 
1: 2: 4 concrete is 950 lb. per square inch 
in bending and 760 lb. per square inch in 
direct compression. The modular ratio 
is assumed to be 15 

In the 
Lewisham 


following the 
and 


buildings at 
Hammersmith are des 


Fig. 1. 


are designed by, or on 
contractors and are based on the 
and requirements of the Housing 
Valuation Department of the 
County Council under the 
Mr. Cyril H. Walker, O.B.F M < 
F.R.LC.S., F.R.1.B.A., M.I.Mun.E.. and 
the Housing Architect, Mr Sydney 
Howard, L.R.I.B.A 

[he superimposed load for which the 
floors and flat roofs are designed is 50 Ib 
per square foot, and for the publi 
balcomes and stairs 100 lb. per square 
foot For the tall blocks at Woodberry 
Down resistance to wind pressure is 
included The reinforced concrete is 
designed in accordance with the by-laws 


behalf of, the 
plans 
and 
London 
direction of 
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cribed 


describe 


later 


intended to 
Newington in a 


and it is 
those at Stoke 


number 


Flower House Estate, Lewisham. 


[here are fifteen blocks comprising 3440 
flats at the Flower House estate (Fig. 1 
All the structures are of reinforced con 
crete, the general design of which 1s shown 
in Fig. 2 hi 


tures in course 


3; to 7 show the struc 
of construction Five of 
the structures are of four stories and are 
each 252 ft. 74 in. long and 37 ft. high to 
the ceiling of the top story The remain- 
ing ten blocks are of three stories and are 
157 ft. 4 in. long and 27 ft. 10 in. high. 
Each block is 24 ft. 6 in. wide. Con- 
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FLATS FOR 


Fig. 3. 


m started in 
the tlats were 


structs February, 1947, and 
completed in 1949 
Ihe tlats are planned to suit 
lithic cast-in-situ reinforced « 
truction 
thy 


mono- 
mecrete con 
the main load-carrving members 
transverse walls comprising 7 in 
einforced concrete faced on both sides 

wood-wool slabs, the expos | 
Lhe external 
longitudinal and end walls are constructed 
similarly to the internal transverse 
but with the lining on th 
inside face only and an applied finish on 
the outside reinforcement in the 
transverse walls comprises crimped hori 


of which is plastered 


walls 
wo 


ihe 


THE LONDON 


COUNTY COUNCIL. 


Wail Footings. 


as in F which hold the 
rigidly in position Parti 
breeze blocks 

which are generally 


zontal bars 
vertical bars 
tion walls are of 


Lhe 


on gravel, are 


2-in 
foundations 
reinforced concrete 
footings not less than 3 ft 
thick, but the dimensions 
depend on the nature of the ground bor 
one block on weak soil, a reinforced con 
crete raft is provided The ground floor 
comprises a 5}-in. reinforced concrete slab 
designed as a suspended floor but laid on 
filling, covered with waterproof building 
paper and finished with com 
position flooring floors are 


strip 
wide and 6 1n 


and depth 


generally 
The upper 


: 
= Fig. 4.—Shutters for Lower Part of Walls. 
July, 1950 
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Fig. 5. 


also reinforced concrete slabs 5} in. thick 
and all floors span between the transverse 
walls Ihe transverse distance between 
the faces of the 7-in. longitudinal rein 
forced concrete walls 1s 23 ft 4 In The 
story-height is 9 ft. 14 in The roofs are 
pitched and comprise a 4-in. flat rein 
forced concrete 
tumber rafters 


ceiling slab supporting 


the covering being double 


COUNTY 


COUNCIL. 
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Construction of Second Story. 


Roman-pattern Bridgwater sand-faced 
tiles 

The balconies comprise 5}-in. rein- 
forced concrete slabs supported on canti- 
levers that occur at each transverse wall 
The balcony walls are 4§ in. thick and are 


surmounted by precast concrete copings, 


as are also the parapets at the roof 


Fig. 3 shows part of the footings, the 


Fig. 6. 


Wood-wool Lining and Floor Shutters in Position. 


July, 1950. 
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Fig. 7. 


reinforcement fixed for the walls, and the 
j-in. plywood shuttering for the walls up 
to ground-floor level being erected The 
panels of shuttering were maintained in 
position by steel clamps (Fig. 4 the 
distance apart of which was adjusted by 
two cross between the heads of 
each pair of soldiers The walls 
constructed up to the level of the ground 
floor. the shuttering removed, the filling 
placed and consolidated, the building- 
paper laid, and the ground-floor slab cast 
The shuttering was then erected for the 
walls of the bottom story and the first 
floor The walls were one lift 
from floor to floor, consolidation by 
vibration ensuring compaction of the 
concrete under the The con- 
crete was raised to the k vel of each floor 
by a hoist in a steel-scaftold tower (Fig. 5) 
and transported to the position of placing 
in wheelbarrows fed from a hopper at the 
top of the hoist The method of con- 
structing is shown in Fig. 6 


scTews 


were 


cast in 


windows 


each story 
where are seen in place the metal-faced 


GROUND 

ewores gat 
Bary 


CROSS SECTION OF 
UNOER BALCONY AT LIFT (HAFT 

QULEN CAROUNE STREET 


Fig. 8. 
July, 1950. 
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Shuttering for Second Story. 


plywood shutters for the soffit of a floot 
slab of one cell, the wood-wool lining for 
one face of each transverse wall, the 
timber frames for door-openings, and the 
electric conduits This assembly 
supported on a light steel framework 
which was erected first in alternate cells, 
leaving the intermediate cells as a working 
space from which the reinforcement in the 
walls and the wood-wool slabs, acting as 
shuttering for the other face of the walls, 
were erected Ihe corresponding stee 
framework was then erected in the inter 
mediate cells, the shuttering for the floor 
slab over these cells fixed, and when the 
shuttering for the the longi 
tudinal walls (Fig was erected, con 
creting of the walls and floor of one story 
proceeded 

The internal finish to the walls and 
ceilings is distemper, the dadoes being in 
plastic paint lo the outside face of the 
walls a pink or buff textural cement 
finish was applied by a machine, the wall 
below the level of the window sills of the 
bottom story rubbed to 
contrasting finish The walls of 
wells are finished in terrazzo 
and half-landings are cast in situ The 
cost of the blocks of flats was about 
{467,000 ; the total cost of this estate 1s 
estimated to be about 


was 


outside of 


being give a 
stair 


The stairs 


{600,000 
Queen Caroline Street, 
smith. 


There are five almost identical blocks 
at Queen Caroline Street, Hammersmith, 


Hammer- 
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flats. Each block is of 
five stories and, except for the provision 
of eaves instead of a parapet, the design 
and construction are similar to that of the 
blocks at Flower House estate Four of 
the blocks are each 120 ft. 6 in. long, and 
145 ft. long. Each block 1s 
24 ft. 6 in. wide and the height to the 
eaves of the pitched roof is 46 ft 
struction 


comprising 105 


one 1S 


Con- 
mmenced in March 1949 and 
completion is expected during 1950 rhe 
average rate of progress of the construc- 
tional work in good weather 1s one story 
in about thre weeks The estimated 
cost of the five blocks 1s about £150,000 


Ihe external finish to the concrete walls 


(CONCRETE 


is to be a textural cement rendering 
applied by machine, but three different 
coloured cements will be used so that the 
bottom story and t yp stories will contrast 
in colour with the intermediate 
The aggregates are 


stores 
washed broken gravel 
from pits in the Thames and 
washed pit sand. Fig. 8 shows a cross 
section of the reinforced concrete columns 
in the bottom story supporting the 
balcony adjacent to the lift shaft 
The contractors for the flats at 
Flower House estate and at 
Caroline Street are the Kent & Sussex 
Contractors, Ltd The reinforced con- 
crete was designed by Mr. W. C. Andrews 
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** Handbook of Rigging.’ 
don Mu Hull 
Price 408 4 


ALTHOUGH dealing mainly \merican 
practice re garding cranes and scattolding 


By W. E. Rossnage 
Publishing Co Ltd 


with 


and industrial 
operations, there are many data of general 
use dealing with ropes, chains, hooks, and 
manual and mechanical hfting devices of 
all kinds Ihe inclusion of chapters on 
elementary mechanics, the properties of 
timber, the prevention of accidents, first 
aid other matters on the border- 
line of the subject, makes the book of 
alue to those for whom it 


used im constructional 


and 


considerable 


is intended, that 1s scaftolders, crane 


drivers, maintenance engineers, and super 
visors of nstructional work It should 
useful to designers 
lack experience of the practical 
f structures Ihe book 


contains about 300 pages, 1s written So far 


however, be equally 
who may 
erection which 
as possible in not too-techni al language 
trades 
and gen 
explained, although in some cas 


but many terms known to the 


rned are necessaruy used 


terms mav be more commoninthiscountry 


** Soll Survey Procedure.”’ 
rice 16 


THis booklet of about 


Kesearch lLechnical 


pages 

No. 15 

and Industrial 
with additional 
Bulletin No. 4 
of the equipment 


Paper 
Department screntiti 
Research. ; is print 
matter, of esearch 


1946). The 


and procedure 


viucting soil-surveys 
ol sites of 
gating «at 

Hoon 
well illustr d ace 
tables > 


are MmMpanied 


sification is based on that 


245 


of the U.S. Corps of Engineers 
is made to the tests of the British 
Standards Institution (BS. No. 1377, 
1948 ; reviewed in this journal for March 
1949, page 
to the 
subject 


Reference 


103 Ihe authors have kept 
fore the practical the 
and use of the soils 
mechanics 


side of 
term 
[hat they are aware 
that they are dealing with old principles 
is evident from the quotations given from 
Parnell's Ireatise on Roads 1833 
based on Telford's practice \ vertical 
and the nature of 
the soil or ditterent strata should be 
ove! 


IS rare 


section should be made 
shown 
favourable 
line passes, to be ascertained by boring 

for it is by that the 
slopes at which the cuttings and embank- 
ments will d can be determined and 
calculated, If bogs or morasses are 
the cde pth of the peat 
ascertained by 


which each apparently 


this m« alone 


ins 
stal 
and 

to bn pass d over 
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should be and 


yuntry for 
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the general inclina 
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Construction with Moving Forms.—V.* 
By L. E. HUNTER, M.Sc., A.M.Inst.C.E. 


Plant and Progress. 


WITHOUT attention to details, moving-form construction will be fraught with 
difficulties and stops may occur during the course of the work. 
Materials.—All quantities of materials must be accurately calculated and 
the amounts required on the site weighed, allowing a margin in case the supply 
should fail while the work is in progress or be reduced due to circumstances 
beyond the contractor's control. Not less than half the required quantities 
should be on the site at the start of the work, but the remainder must be there 
several days before it is required. For small structures, and for large structures 
if sufficient space is available, all materials should be on the site before moving 


COARSE AGGREGATE 
OPENING IN WALL. FOR DELIVERED BY ROAD 


CEMENT STOREO 


NSIOE WAREHOUSE 
CONVEYOR ror 
= CEMENT 


ENTRANCE FOR 
CEMENT 


FOR AGGAEGATE 


SAND DELIVERED BY 
DUMPER 


500 TONS 


Fig. 30. -Arrangéement of Materials for Silo with 70 Bins. 


of the forms commences and stored so as to reduce as much as possible the distance 
from the store to the work. Fig. 30 shows the arrangement of the stores and 
plant for a grain silo of more than 70 bins. In this case the disposition of the 
materials was severely hampered by the congestion of the site, and in order to 
obtain storage space for the cement the ground floor of an adjacent warehouse 
was used. This would have necessitated a haul of more than 150 ft. from the 
door of the warehouse, but an opening was made in the wall nearest to the work 
and, with the use of a large belt conveyor one end of which extended into the 
warehouse, the supply of cement was able to keep pace with the requirements 

Concrete Plant.—The lifiing of the materials to the top of the work mus 
be efficient, and allowance made for one or other of the lifting appliances breaking 
down. It is necessary to allow more than sufficient plant to give the necessary 
capacity. If mixers are used, then at least one extra machine should be provided. 
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An extra hoist ts also desirable because on a big structure the reinforcement alone 
may require the full capacity of one hoist. 

It is debatable whether a large batching plant and one mixer or several 
smaller mixers or batchers should be used. The writer considers that the former 
is not so suitable for a structure large in plan because if a breakdown occurs of 
the batching plant the whole of the work stops. The cost of providing a similar 
large batching plant as a standby is prohibitive, and it is better to have several 
small machines around the building. This has the advantage that if one mixer 
fails the others continue and the work is not stopped, while if a spare mixer be 
available the work can continue with only a short break in the full capacity of 
the machines. If several mixers are used it may be necessary to haul the materials 
to the mixers farthest from the supplies, and for this purpose small dumpers, 
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STACK YARD 
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Fig. 31. Arrangement with One Large Batching Plant and Mixer. 


or skips runming on narrow-gauge track would be suitable. On the other hand, 
if small mixers are disposed around the work at points to which the concrete 
can be readily taken by barrows over short distances from the heads of the hoists, 
the time lost on the ground in transporting the unmixed materials to separate 
mixers 1s more than regained by the short distance of travel of the barrows on 
the deck. Again, if one large batching plant is used, then, in order to deliver 
concrete to the various parts of the structure, narrow-gauge track and skips must 
also be used ; otherwise, if hoists are used at one end, it is long and tiring work 
to push barrows to the far end of the structure. Fig. 31 illustrates the case of 
a site where one large batching plant was used, and Fig. 32 shows the use of 
several small machines. 

If a central batching and mixing plant is used the capacity should be 4 cu. yd. 
to 1 cu. yd., depending on the size of the structure. Narrow-gauge track for the 
skips transporting concrete from the mixer to the hoists should not be too light, 
otherwise derailments may occur. <A suitable weight of track is 20 lb. per foot, 
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with turntables. A side-tipping skip is useful, having two such on each line so 
that one is being filled while the other is taking a load from the batcher to the 
hoist. Dumpers, or diesel locomotives drawing a skip, are useful alternatives 
when large quantities of concrete have to be transported from a central-mixing 
plant to hoists at the ends of long structures. 

Concrete pumps have been used and are satisfactory if the greatest lift does 
not exceed 135 ft. with a new pump, or 110 ft. with a well-worn pump. Experience 
shows that the best method of using pumps with moving forms is for the pipe to 
discharge into a hopper on the deck. To move the end of the pipe about the 
deck is not satisfactory. If hoppers are not provided, several branches of the 
pipe should be provided, each branch delivering to a different part of the structure. 
This method reduces the amount of barrowing and the number of men required 
on the deck, but it is untidy and often results in much concrete being spilled. 


REINFORCEMENT 


STACK YARO 
HOIST FOR 
Mant 
10 


| 


cowcnare 


FOR 
Concimare Congas 


“oer foe ~ ™ 


ACCESS 


Arrangement with Several Small Mixers. 


Fig. 32. 


The choice of the best type of hoist is easily settled on the site, and it is 
customary to use an electric or diesel-engine drive for hoisting the concrete. 
One hoist for each 20 cu. yd. of concrete to be placed in an hour is generally 
required. The hoists used for the concrete shouid not be used for reinforcement 
or other materials. Workmen should not be permitted to ride on the materials’ 
hoists, and in the case of a tall structure (such as a chimney or tall silo) a passenger 
hoist might be necessary. This hoist could be occasionally used for light equipment. 

Reinforcement.—For hoisting the reinforcement a simple type of electric 
winch or air hoist is often the most convenient. To permit free passage of the 
bars, the hopper-bottom of one of the bins may be omitted and the bin used as 
a lift-well. Reinforcement may be lifted with a gin-wheel up to 70 ft., but this 
method requires more labour. The reinforcement should not be taken to the 
deck in small quantities ; plenty of bars should always be at hand on the deck, 
and racks provided for storing them. As the number of steel-fixers required 
while the forms are moving is considerably more than the whole reinforcement 
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gang before this process starts, it is essential ta bend all the steel required before 
moving of the forms begins. The reinforcement should be stacked so that the least 
amount of sorting is necessary when the bars are required. As the reinforcement, 


after being bent, may lie for some time before it 1s used it may be necessary to 
remove mill-scale, rust, oil, or grease. It is essential that the bars be cleaned 
before moving of the forms starts, because if it 1s necessary to do so when the 
work is in progress the work may be delayed ; also, care must be taken to protect 
the bars from becoming dirty again after having been cleaned. Where space 
permits the provision of a shelter is the best means of keeping the reinforcement 
clean 

Steel-fixers must be allocated to each part of the deck [he steel-fixing 
foreman should have a copy of the reinforcement schedules and be fully responsible 
for this work Che upward movement is too fast to allow each bar to be checked, 
but it is imperative to check the spacing of the bars, and this must be done quickly. 
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RETURN PIPE 
Fig. 33.-Arrangement for Heating Concrete Materials and Mixing Water. 
Construction in Cold Weather.As previously stated, it is essential to 


provide means of heating in periods of low temperature. The aggregate should 
be steam heated and, if possible, the cement stored in an en losure heated possibly 


by a branch of the aggregate-heating system. It is an advantage for the mixing 
water to be warmed, and a separate tank with steam-pipes running through the 
water should be provided at a level suitable for discharge into the drum of the 


mixer. The tank should be enclosed and insulated with several thicknesses of 
sacks, boards, or brickwork The heating of the aggregate with a steam-pipe 
is most effective when the pipe has several branches at different levels in the heap. 


A sound boiler of sufficient capacity is required, and in cold weather the steam- 
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heating plant should be in operation at least one day before the moving of the 
forms commences in order to overcome any effects of frost that may have occurred 
previously. Fig. 33 shows an arrangement of a temporary boiler plant and pipes 
for steam heating the aggregates and cement with a branch taken to a water tank. 
Che temperature of the concrete as it leaves the mixer should not be less than 
bo deg. F. for there to be no risk of ill effects of frost before placing. Whenever 
possible the top of the heap of aggregate should also be protected by tarpaulins. 

Precautions must be taken to protect the placed concrete against effects of 
the sun, cold air, rain, and drying winds. In hot weather a hose-pipe should be 
available so that water can be sprayed upon the walls at frequent intervals. 
Cold winds are most likely to occur in the early morning, and it is advisable to 
have available several canvas walls which at short notice can be erected as wind- 
shields. They can easily be removed when the temperature rises. 

Emergency Equipment.—It is essential to provide spare parts for the 
jacks, the most important being spare jaws in case the original jaws break. Extra 
jack-rods are necessary since, due to excessive load, a rod may buckle in the 
middle, or it may protrude from the wall at the end due to eccentricity of load 
on the tube at a junction of two rods. When this occurs the jack should be 
immediately relieved of all load and the buckled rod cut out of the wall. For 
a time this yoke must remain free of load until the part of the rod embedded in 
the wall is sufficiently long to take the load from the yoke. 

It is also desirable to have at hand small shutters of plywood or boarding 
in case a large cavity occurs in a wall. A shutter should be fastened to the 
reinforcement on each side of the wall so as to cover the cavity, and concrete 
placed between the two shutters by buckets. The removal of the shutters is 
effected from a bosun’s chair. Such a shutter will be illustrated later. 

Labour and Progress.—The number of men required is at least double 
the number necessary for placing the same amount of concrete in normal fixed 
shuttering, as the following list of staff and men employed on a grain silo of 
seventy 15-ft. square bins shows. 


t Moving Forms 


(Agent 

Engineers 2 I 
Foremen 2 I 
Charge-hands 2 5 2 
Steel-fixer foreman I I 
Steel-fixers 24 10 
Labourers on steel 12 

Scatiolders 
Hoist drivers 4 1 
Mixer drivers 4 I 
jarrow gang (on deck 14 2 


at mixers 
Concrete finishers 14 2 
Punners 
Jack-men 30 
irpenters 
Jack-rod changers 12 
labourers 12 


reman 
irre Keepers 


2 
| 
£5 ; 
| 
4 
> 
Catering 6 4 
ae Total . 22 59 
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‘The foregoing is based on a silo the lower 30 ft. of the walls of which were con- 
structed with fixed shutters and the upper go ft. with moving forms. In this 
example the comparison is not quite advantageous to moving-form construction ae 
the work was done in single shifts only, stopping each might. In another case, 
for twelve bins of the same size, 160 men were required including two shifts ; 
about go men would be required for a similar structure using fixed shutters. 
Without considering the relative quantities of work done in the same time, 
a true comparison of speed of construction cannot be drawn between fixed shutters 
and moving forms. In the same time four times as much height of wall can be 
concreted with moving forms as with fixed shutters. Normally a minimum 
height of 5 ft. per ten-hour shift may be constructed, but in many cases, because 
the spt ed of the work increases considerably after the first day or two, 7 ft. of 
wall can be constructed although the rate depends on the simplicity of the reinforce- 
ment and the dimensions of the wall. To compare the usual rate of progress of 
a silo with fixed shutters and one built with moving forms it must be borne in 
mind that when using fixed shutters it may be necessary to build an outside 
scaffold the full height of the structure in addition to scaffolds in each bin, which 
raav also have to be taken from a level near the ground. It is reasonable to 
expect the walls of a structure roo ft. high to be completed in 10 to 14 consecutive 
days of 24 hours’ continuous concreting. In addition there should be included 
some of the time during which the moving forms are being made. On the other 
hand, if fixed shutters were used, not only must time be allowed for erecting and 
removing scaffolding and making the panels of shuttering, but if a 3-ft. lift were 
completed every day it would take 34 working days to reach the top; if this 
number of days were doubled, it might still be considered to be good progress. 


(To be continued.) 


A Simple Test of the Consistency of Concrete. 


\ simpre method of testing the con 
sistency of concrete is described in a 
recent number of the Bulletin of the 
American Society for Testing Materials 
Phe method is to observe the penetration 
into the surface of the concrete of a 
metal disk of 6 in. diameter By 
a comeidencs the penetration equals 
roughly half the slump The disk (/ 1 
ha i emuspherical base, to which 1 


attached a handle passing through a lheht re 
metal stirrup The stirrup rests on the 


urface of the concrete into which the disk . 


sinks, the amount of penetration to the 
nearest cing read on graduations 
on the handle The mean of three read Fig. 1. 

ings taken at different parts of the surface 

of the concrete presents the consistency ‘ is useful in maintaining control 


to be recorded he test appears t oO h ons vy of the concrete as 


more sensitive and qui ker than the 
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A PRESTRESSED CONCRETE ROAD BRIDGE. 


A Prestressed Concrete Road Bridge in 
Lancashire 


A PRESTRESSED concrete road bridge of 
So ft. span (Fig. 1) was erected recently 
over the river Tame at Denton sewage 
works, near Manchester. The carriage- 
way is 10 ft. wide (Fig. 2) and the struc- 


ture is designed to carry 10-ton lorries. 
The soffit of the girders are at such a 
level that sufficient clearance is obtained 
at times of flood, and consequently the 
structural depth available is only 3 ft. 


ARRANGEMENT OF CABLES IN BEAM [ 
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A PRESTRESSED CONCRETE ROAD BRIDGE 


a restriction that made a design | had matured Ihe stretching of the 
prestressed concrete advantageous cal juired a total force of ooo ton 
The structure ut using two jacks 
on a temporary staging Comprises nd rrestressing the beams lifted 
two concrete beams ! an 7 about ~ in. abo the shuttering at the 


gin deep cast monolithically 


are about 
in the cables and 6 cwt 
stretched in accordance wi rey f mil | provided to facilitate tl 


sinet 


road slab (Fi 2 1s ain beams there 


eighteen 


Lectures on Road Materials and Construction. 


woe Fig. 
ome a ysten and which luce } thre fixing of the cables to a parabolic curve. be 
ait concrete a state of stress such that no Ihe contract price for the erection of + 
tensile stre es occur under the tive bridge abutments TIVeT wall and 
load I pec thed cubs trenegtil tie appt iches Wil about /S8o000, of which 
‘ rete Was tx per nch at 4) Va for the erection of the pre- 
davs, but th trenyth was gener stressed beams and deck slab Phe joint 
a exceeded at en davs nsulting engineers are Messrs. G. B 
: lhe beams were ist in 10-ft ti Ker vy & Kaufman and Messr L. G. ; 
be with vertical joints between eacl t Mouchel & Partners, Ltd. The work "% 
An id intawe of casti t! De ams 1 ad out to the il ke SILTIS 
wa that the rete 1 ea and under the Ipervisl m of the en eers 
sect could be nsohdated thorou ind = surve rs the Denton Urban 
t by external vibrators without interfering District Council, Mr. D. S. Graham, B.S 
with the ett thy rets acl} Nii ] B Cooke he mtractors 
ect hie il vere tretched for the work were Messrs 
} 
a 
4 
Lectur ivses on road materials and and January 2 to January 11. Tar and 
ty med at the | | teria November te 
pee Resea e autur ber {1 January 16 to Feb : 
ind f 19 f Soil I \ { f will be charged 
‘ Ix «lt | Ik l 
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The Reconstruction of East India Graving 


Dock, London. J 
IN a recent number of The Dock and The haunch is extended by buttresses at 
Harbour Authority’, Mr. F. W. Davis 15 ft. centres which project 18 ft. above 
M.Sc., M.I.C.E., describes the reconstruc the floor, and are connected to new anchor x 
tion of the war-damaged graving docks tie-rods [he old walls are cut away for 
belonging to the London Graving Dock the haunches and buttresses to avoid any 
Co. and situated on the river Thames at projection into the dock and to enable 
Poplar Ihe East India graving dock the width at keel-block level to be 
was subjected to repairs amounting almost increased from 47 ft. to 52 ft The 


to reconstruction although, by the use of reinforced concrete was designed to resist 
reinforced concrete, complete demolition the varving conditions of hydrostatx 
and re-building of the side walls of the uplift and the load on the keel-block 
dock were avoided [his dock was combined with the bending and thrust 


orginally an open slipway but was con from the side walls Ihe bending stresses 
verted into a graving dock with timber in the haunches are partly relieved by the 
side walls and floor, brick knuckles, a buttresses and tie-rods, and to a lesser 
caisson at the entrance, and a circular extent by the weight of the wall. The 
brick head About the year 1892 the arrangement of the reinforcement is also 
timber floor was replaced by a vented shown in Fig. 1 At the circular head 
plain concrete slab carried on the old the main bars in the floor are arranged 
timber piles In 1903 the timber side- similarly to those in the side walls but 
walls were replaced by mass concrete are placed radially 
gravity walls. Other alterations resulted The new floor and haunches were con- 
in the cross section of the dock being structed in alternate transverse strips 
eventually as shown by broken lines in sft. 61n. and 6 ft. 61n. wide, the narrower 
the cross section in Fig. 1 strips coinciding with an inset buttress 
The recent remedial works were ce he old floor and haunches were cut out 
signed so that the width of the dock was in corresponding strips to provide a 
not reduced, and the floor was lowered continuous sequence of operations, that is 
1s in Line trengthened walls are demolition and excavation, fixing rein 
designed to resist the pressure due to a forcement, concreting, and curing Pwo 
surcharge of 1 ton per square foot on _ settings of struts across the dock shored 
ground at the back of the wall to within the ide walls in the vicinity of the 
14 ft. of the coping Phe tloor is designed demolition. Concrete mixed in the pro 
to resist hydrostatic uplift without vents portions of 1: 24: 34 is used for the floor 
and to carry a load of 15 tons per foot ind buttresses and 1:14: 3 for the sill 
on the keel blocks and pile Fig. 1 [he average amount 
Che dock has an overall length of 290 ft f reinforcement is about 8 Ib. per cubi 
inside the caisson, a width of 52 ft. at foot of neret The cover of concrete 
keel-block level, and a depth of 25 ft over the bars is not less than 3 in. Cor- 
below the coping at ftlood-prevention rugated pper strips are embedded in 
level 18-25 ft. O.D lreely water- the transverse joints of the floor, but were 
bearing drift gravel extends to 2 ft. above not entirel successful in preventing 
Rp. the new floor and 1s overlain by [Thames seepage as the strips were damaged when 
¢ mud and made ground The stability of utting out the adjacent section of the old 
bh: the old walls depended upon tensile and floor. Concrete in each transverse strip 
“tg high compressive stresses in the ncrete, was deposited in one operation for the 
dewatered 
ae: bombs, as was evident by the spalling and by two transverse row ff well-points 
i: cracking of the bilge altars and the floor about 40 ft. and 1oo ft. respectively from 


points, 


? 
4 
- 
[he method of abili the alls 1s he ul he ened 
pet shown in / I The new reinforced inserted in holes drilled through the floor 
“ concrete floor and sill are generally 3 ft und then water-jetted down to the 
= thick and are integral with a continuous required leve were put down to 6 ft 
a. haunch carried up 7 ft. above the floor bel the underside of the new invert 
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and were sufficient to control the water 
table in the gravel for the whole length 
of the dock so that there was always a 


dry surface on which to deposit concrete 
Sleeves were provided in the new concrete 
for the withdrawal of the well-points 
On the east side of the dock the but- 
tresses are connected to groups of three 
reinforced concrete raking piles by a pair 


of 2)-in. diameter steel tie-rods with 
screwed couplings The piles also carry 
a concrete beam to take one rail for a 


travelling crane Che space available on 
the west side of the dock is not more than 


\ PROPRIETARY type of inflatable rubber 
tube, of American origin, for forming holes 


in concrete, is now being made in this 
country. The tubes are available in 
lengths up to 60 ft. and in diameters 


which, when inflated, form round holes of 
1 in., 14 in., 2 in., and 3 diameter 
Larger holes may be formed by tying 
together a number of tubes 

Ihe tubes are placed in the shuttering 
and supported if necessary, and inflated 
by an air pump at a pressure of from 
40 lb. to 7o Ib. per square inch The 
concrete is then placed, and when it has 
hardened sufficiently a valve is opened 
and the tube is deflated and withdrawn 
The valve is of the type commonly used 
for pneumatic tyres 

\ feature of the tube is the ease with 
which it can be freed from the concrete 
and withdrawn. When the tube ts 
inflated it contracts m length as it in- 
creases in diameter; the reduction in 


length is about 15 per cent The rubber 
tube has a braided fabric core with a 
helically-wound wire and two lavers of 
helically-wound fibres. One of the lavers 


of fibres is wound at a greater tension 
than the other. When the tube is inflated 
it twists and when subsequently deflated 
and pulled at one end in order to with 
draw it, the reduction of diameter causes 
the fibres and the wire to untwist the tube 
so that it is freed from the concrete by 
the decrease in diameter and the twisting 
motion. A very slight pull only is 
necessary to release a deflated tube and 
to allow it to be pulled out, even when 


] ly, 1950 


RECONSTRUCTION 


Inflatable Rubber Tubes. 


OF GRAVING DOCK. 


12 ft. wide and is insufficient for the pro- 
vision of raking piles The tie-rods from 
each buttress are attached by a steel 
bridle to steel box-piles driven vertically 
into the gravel in groups of five The 
bases of the walls and the box-piles 
beneath the remaining part of the old 
wall are injected with cement grout to 
consolidate the gravel, which might have 
been loosened during the excavations. 
The reconstruction was executed by day 
and night work throughout The 
tractors were Messrs. George Wimpey & 
Co., Ltd. 


cone. 


Fig. 1. 


the tube embedded im the concrete has a 
right-angle bend or is looped so that both 
are together at end of the 
member and the length of the loop is 
ft or 

In addition to their use in forming 
hollow cores to lighten precast concrete 


ends one 


products such as floor beams, these tubes 
may used for forming for 
services such as are required in lighting 
pole s They may also be used for forming 
holes for electricity and other services in 
in-situ concrete, and for forming holes for 
beams. 
The tubes do not need oiling before use, 
and it should be possible to use them 


also be holes 


cables prestressed concrete 
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INFLATABLE RUBBER TUBES 


hundreds of times before they are 


out 

Use of Tubes in Prestressed Concrete. 
In France, M revssinet has 

mace tubes 

which it has n found that thes 


successfully 
concre n whicl prest 
subsequet 
external 
have beet 


uund to be suitable for use for 


anchora ind cables of the 


lreyssinet 
typ hay 
In on 
and 
and 
tubes were 
n the same way 
It was found that 


ied with wire at about 4-ft. intervals 
inflated tubes were sufficiently rigid 
maintain the curves and alignment 
The inflated tubes gripped the 
cones, through which they 
d made a watertight joint, and 
essary to apply bitumen or 
\ few hours after casting 
and 
untwisted 
from the 
cables were 


Was unnes 
putty 
the beam, the 
consequently 
and withdrawn 
concrete by one man 1 he 
inserted in the hole thus formed without 
dithculty 

The trade name of the 
is Ductube which is now 
England and stocked by Messrs 
Sankey, Ltd \ rubber core 1s also used 
in the Magnel system of prestressed con- 
crete, but this core is not inflated 


jointing 
tubes were detlated 
lengthened and 


were easily 


tube described 
made in 
W iggins- 


Fig. 2. a 
if 
essing cables are 
lubes having an i 
when ce fated 
i 
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Electric 


BAR 
BENDING 
MACHINE 


For all types of bends required in 
reinforcing bars, users of this machine 
acclaim it as the fastest and most reliable. 
Bends single bars up to 2” dia. or a group 
of bars of combined cross-sectional area 
up to 3 sq. ins. Ideal for repetition 
work. Simple and foolproof in opera- 


tion. 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


For full details and price write to :— 
ACROW (ENGINEERS) LTD. 


33, Catherine Place, London, $.W.! Victoria 0693 
22-24, City Road, Bristol, 2 Bristol 24595 
130, Coventry Drive, Glasgow, E.! Bridgeton 104! 
Lupton Street. Hunslet, Leeds, 10 Leeds 76514 
West Stanley Manchester, 5 Trafford 2965 
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FRODINGHAM STEEL SHEET PILING 


Frodingham Steel Sheet Piling used in the reconstruction of a 
section of the Dover Harbour Sea Wall—No. 3 section in lengths 
setiitie of 46° 6" driven to a batter. Authorities: The Dover Harbour 
Board. Enginecr: J. W. Sutton, Esq., M.Inst.C.E. Contractors: 


’ Messrs. Mears Bros. (Contractors) Ltd. Full details of Frodingham 
0 Piling are available on request. 


APPLEBY-FRODINGHAM STEEL COMPANY, SCUNTHORPE, 
LINCS. 
Branch of the United Steel Companies Limited 


Telephone : Scunthorpe 3411 (9 lines) Telegrams : “Appfrod"’ Scunthorpe 
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ENGINEERING 
Srr,—May I join issue with you on the 
subject of Che Universities and Techno- 
logv which vou discuss editorially in 
your January issue’? I am entirely in 
sympathy with what | suppose to be your 
aim—-to train engineers in a broader and 
more liberal way—but I take exception to 
some of your statements 
You have much sympathy with the 
view that the University should be a true 
seat of learning, that is that its teaching 
should be confined to the arts. Surely 
this is using the word “ learning — in too 
narrow a sense? We are agreed, | sup- 
pose, that learning 1s to be acquired 
so that the learned one may take his place 
in society as an educated citizen. To this 
end he must not only have mastered a 
bodv of knowledge, but he must have had 
some training in using it creatively. In 
these davs the body of knowledge 1s 
dangerously incomplete unless it includes 
some science [raining for constructive 
thinking should be obtainable by a proper 
study of any subject normally taught m 
British Universities to-day ; in practice, 
however, sterile criticism masquerades as 
thinking in too many arts departments 
In a later passage you Say that ‘‘an 
arts degree should be an essential quali- 
fication for admission to a course of 
science or engineering '’. If this remark, 
together with the one quoted in the 
previous paragraph, means that you want 
students to go to a University and read 
arts, and then proceed elsewhere to study 
engineering, then | am not in agreement 
with you I will not press the point, 
however, since | may be musinterpreting 
you 
As you are aware, the practice 1s not 
uncommon in America for the early 
university vears of engineering and 
science students to be spent in studying 
the humanities almost exclusively The 
account of the system at Columbia, 
recently published by Professor Finch 
Trends in Engineering Education : The 
Columbia Experience.” Columbia Uni- 
versity Press, N.Y.) describes such an 
arrangement in a way that makes it 
sound most attractive Iam pretty sure, 
though, that this idea has developed in 
America because of the comparative 
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EDUCATION. 


weakness of school education there by 
academic standards 

That brings me to my final point The 
education of engineers must be c« msidered 
as a whole, taking into account at least 
the later school years as well as the years 
spent on technical work. If spee ialisation 
at school were avoided, and boys studied 
a reasonably well-balanced range of sub 
jects before starting their engineering 
work. then I think that the troubles to 
which vou draw attention would largely 
vanish 

You have done a service in ventilating 
this matter in your columns, but I cannot 
resist saving that a profession which can 
indulge in such a remarkable display of 
self-criticism as has recently taken place 
cannot be so blind to the wider aspects 
of life as you imagine 

J. A. L. MATHESON 

Professor of Civil Engineering, 

The University of Melbourne, 

Australia 


SIR I have read with interest the Edi 
torial Note in your May number with 
which. in common with a modest number 
of other civil engineers, I largely agree 
This broad method of training of a young 
engineer has always been the practice at 
Dublin University, which houses the 
oldest engineering school. There a young 
aspirant must first obtain at least a Pass 
Degree with Professional Privileges in 
Arts. before he can obtain the Engineering 
Degree 

I regret, however, that you should make 
anv derogatory statement at this time in 
connection with the Engineers’ Guild, for 
the earlier its ascent to power the sooner 
will the profession improve from all 
aspects, general culture included 

W. D. KINGSTON 

Public Works Department, 

Kano, Northern Nigeria 


Our reference to the Engineers’ Guild 
was not, and was not intended to be, 
derogatory to that body, with whose aims 
we have much sympathy Our comment 
dealt only with a statement of one of its 
members printed in the Journal of the 
Guild.—Eb.} 
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STORAGE 


OF PORTLAND CEMENT. 


(CONCRETE 


Storage of Portland Cement in Paper Bags. 


EXPERIMENTS made by Rocla, Ltd., of 
\ustraha, on the effect of covered, but 
not air-conditioned 
the strength of 3 
that 
cement when stored in paper bags 


storage of cement on 
I cement mortar showed 

slow deterioration of 
The 
rate of loss of strength was about 4 to 5 
per cent. per month of storage 

Six 5-ply paper bags of cement were 
taken at random from a consignment 
One bag was opened immediately and the 
contents tested Then it was 
wrapped in polyvinyl cloth, stored in its 
wrapping, and tested again after six 
months The other five bags, which were 
not wrapped in polyvinyl cloth, 
stored in a dry room and one was opened 
and tested every 28 days 
not am conditioned 
more or less 


there was a 


closed, 


were 


The Was 
and so conformed 
to the fluctuations of humidity 
and temperature outside 

[he total reduction of strength of the 
cement in the first bag, after storage for 
ix months wrapped in polyvinyl cloth 
cent. after storage of the 
specimen in water for seven days, 12-5 per 
cent. after 28 water storage, and 
about to per cent. after 28 days’ combined 
day in damp air, 6 days in 


was per 


days 


storage (1 


water, and 21 days inair). The strength 
of specimens made from the cement stored 
in unwrapped reduced by 
31°5 per cent. at days, 25°83 per 
cent. after 28 days’ wet storage, and 
23 per cent. after 25 days’ combined 
storage, the cement being stored for six 
months 

In describing these tests (in the Journal 
of the American Concrete Institute for 
December, 1949), Roc la. Ltd., report 
being told that similar experiments, in 
which cement was stored in bags in a 
shed such as a contractor might use on a 
site, showed a loss of compressive strength 
of 28 per cent. after storage for six months, 
40 per cent. after one year, and 54 per 
cent. after two years. The composition 
of the concrete specimens in this case was 
1:5 by weight It was also found that 
some of the loss of strength was recovered 
by storing the 


bags was 


seven 


concrete specimens for 
For example, when tested at 
28 days, the compressive strength of 
concrete made cement stored for 
six months in paper bags was reduced by 
25 per cent., whereas when tested at six 
months the reduction only 16 per 
cent 


time 
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s capable of making 100-125 
Designed jor the production 
bs, but by means of additional 
can be made It 


PRIANCO doubl 


for exerting sir 


w blocks, 
well-known 
iltaneous 
the top and bottom of the block or 
e¢ supphed with or without jolting 


ment 


TRIANCO LIMITED 


imber Court, East Molesey, Surrey 


TRIANCO EAST 
EMBerbrook 110 


MOLESEY 


Telegrams 


7 elephone 


Full specification 
can be sent on 


application 
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STEEL FOR 


for 


In-situ Cast 
Concrete 
STEEL FORMS orc being used on many important 


Contracts, Power Stations, Flats, Reservoirs, and also in the 
construction of the Festival of Britain Exhibition. 


THE OUTSTANDING FEATURES are 


Speedy erection with safety, 


Time and labour saving, 
Easily handled and erected, 
Every unit interchangeable, 


Long life with low upkeep, 


First-class design and construction, 


Overcomes timber wastage, 


Repetition construction simplified, 


Minimum cost with maximum efficiency, 
Smooth, accurate concrete surfaces. 


Specifications and Quotations 
on request 


A. A. BYRD & CO., LIMITED 


210, Terminal House, 
Grosvenor Gardens, London, S.W.1. 
"Phone : SLOane 5236 (2 lines). ‘Grams: Byrdicom, Phone, London. 
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Manufactured to the usual 
$.G.B. high quality standard. 
Invaluable to Plasterers, 
Painters, etc. for the job 
requiring an indoor scaffold— 
providing a good firm base 
for efficient workmanship. 
Quick and simple in erection, 
fitted with folding legs for 


easy storage. 


HIRE OR SALE 


@ MADE IN THREE SIZES 


Closed Fully Extended 
SMALL 70 extend. ng 30 
MEDIUM 30 $0 


LARGE so adjustments 80 


Piant Division : 


MITCHAM .. SURREY 
Telephone MITCHAM 3400 (1/8 lines) 
Telegrams: SCAFCO MITCHAM 


Branches at: ABERDEEN - BIRMINGHAM 
BOURNEMOUTH - BRIGHTON - BRISTOL 
CAMBRIDGE CARDIFF DOVER 
OUBLIN DUNDEE EDINBURGH 
EXETER GLASGOW HULL LEEDS 
LIVERPOOL MANCHESTER NEW.- 
CASTLE NOTTINGHAM OXFORD 
PLYMOUTH PORTSMOUTH 
SOUTHAMPTON STOKE-ON-TRENT 
SWANSEA 
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A New Piling Code in New York. 


Tue authorities of New York City have 
recently adopted a piling code that bases 
the permissible load on tests instead of 
on formulz As the tests in many cases 
permit higher loads, it 1s said that the 
cost of foundations can be reduced by 
25 per cent Load tests on piles were 
required by most previous codes, but 
whereas in the past tests were used as 
a check on the ability of the pile to carry 
a calculated load, tests are now made in 
advance to determine the working load 
Under the old rules the permissible work 
ing load might be reduced, but never 
increased, as a result of the tests 

Difficulties of compiling a satisfactory 
code arise chiefly from the fact that soils 
to which or through which piles are driven 
are rarely uniform In the New York 
code a few short clauses specify the prin- 
ciples of the test, but about 6000 words 
are used to restrict the requirements 
against dangers due to non-uniformity of 
the ground 

PILES FOR SMALL StRUCTURES.—The 
new code admits that tests cannot be 
applied economically to piles for small 
structures or to large buildings when the 
time for starting the work is limited For 
such conditions, maximum loads are 
specified and are calculated by the 
Engineering-News formula which is 
known to be safe in New York because 
of the experience of more than 40 years 
The limitation to New York is essential, 
because the writers of the code have no 
faith in this formula if it is applied to 
any class of soil 

COLUMN-STRENGTH OF PiLEs.—The 
that piles embedded in 
ground having any bearing value, that 
is any soil that is not fluid in its undis- 
turbed condition, act as short columns 
regardless of their actual length, and 
arbitrary values for timber, concrete, and 
steel piles are specified. These values 
cover the first requirement for a pile, 
that is the ability of thé shaft to with- 
stand safely the working load. The next 
consideration is the greatest load that can 
be permitted from the point of view of 
bearing. 

Tests.—One bore or pit, extending 
sufficiently far into ground of good bear- 
ing value to establish its nature and 
thickness, is required for every 2500 sq. ft. 
of building area. For structures of more 
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than one story 
stories and 


except dwellings of two 
buildings where the load 
exceeds 1ooo Ib. per square foot) at least 
one boring in each 10,000 sq. ft. must 
extend 100 ft. below the level of the 
surface, or 25 ft. into one type of soil 
as good as loose sand, or 5 ft. into rock 
Areas of similar soil conditions are 
delineated over the entire site and in 
each area three piles of the proposed 
type must be driven. For piles not 
greater than 8 in. in width, a hammer 
delivering a blow of at least 7ooo ft.-lb 
is required, except that the least blow 
for a pile to carry 25 tons or more is 
15,000 ft.-lb. For piles more than 8 in 
but not greater than 18 in., a blow of 
15,000 ft.-lb. is required and for larger 
piles 22,000 ft.-lb The driving record 
of the three piles 1s taken to indicate the 
correctness of the assumption of the 
similarity of the area. 

One of the three piles is tested by load- 
ing, but a test must be made on at least 
one pile for each 15,000 sq. ft. of building 
area and on at least two piles in each 
structure. The test load must be twice 
the proposed working load and is applied 
in seven increments of }, 3, 1, 1}, 14, 13, 
and 2 times the proposed working load 
The settlement and recovery must be 
recorded to o-oo1 ft. for each increase of 
load. The load may be increased after 
there has been no settlement for two 
hours. The greatest load must remain 
in place until the settlement does not 
exceed o-oor ft. in 48 hours. The load 
may be removed in decrements not ex 
ceeding one-quarter of the total test load 
at intervals of one hour 

WorkinGc Loap.—tThe greatest per- 
missible working load is that which causes 
a net settlement of not more than o-o1 in. 
per ton of total test load, or one-half of 
the load which causes a gross settlement 
of 1 in., whichever is less. Net settle- 
ment is defined as the total settlement 
under load minus the recovery of the pile 
after the load is removed. Working loads 
are also limited by provisions for different 
types of piles 

Friction Pites.—Within the limits 
given later, the greatest permissible load 
on a friction pile is 30 tons if calculated 
by a driving formula, and 60 tons if 
proved by tests. For friction piles the 
total load is assumed to be distributed 
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the lower two-thirds of the length of the actual carrying capacity being proved 
pale Therefore the cross-sectional by test. For piles in underpinning, the 
a required to carry the total load must temporary working load must not exceed 
provided from the upper third point the force required to drive the pik rhe 
the head of the pil working load on permanent underpinning 
END-BEARING PILes E-end-bearing piles may be up to two-thirds of the 
driven to rock, or hardpan or jacking force required to cause the pene 
directly overlying rock, tration if this force 1s maintained for ten 
for loads up to 40 tons hours; otherwise the permissible load is 
ven to the requirements of half the total load for penetration 

If they are tested to tw PILES InN Group Piles in groups must 

load they may be loaded be spaced at not less than twice the 

sible stress, but the load mus diameter, or 1°75 ti he diagonal, of 
18 the pile The 


Hust bn less 


pe 
pile aring « rock 


30 In. for es iles in groups, 
adjacent groups of piles wnded on m 


types of sands, grave clays, and inferior 


must be spaced 10 per cent. farther 


than fe rong tor each in- 


f 40 per 


: 
¥ 
A 
ar 
t 
4 
n | 
if 
t! 
t 
t! 
hardpan or boulder-gravel directly overt 
lying rock t 
bor end-bearing piles per cent ot 
the load can be assumed to be carried at soils, 
the toe of the pile if the pile exceeds 40 ft pee fae 
: in length For shorter piles the totalload terior pile up to a maximum Fr nr 
+ is considered to be carried at the toc cent Be 
2 [he part of a pile that is free-standing in If the ground, driving, or load tests 2 
i air or water 1s considered to be a lumn indicate that there 1s an uncertainty that Pia 
‘ fixed at a point 5 ft. below the level of a group of piles will carry the permitted We 
i’ the ground, and tro ft. below the level of load on a single pile multiplied by the ag 
3 the ground if the soil is poor number of piles in the group. a load test cn 
cul 
# Concrete Pins Kules are given for ip to 14 times the working load on the is 
timber, precast ! ete ind cast-u vroup may bn required 
situ concrete pile permissible stress M ELLANEO NotTi Lateral loads 
2 in oncreté ve-quarter of th in excess of 1000 lb per pile are not oe 
Es pre e strength at 25 dav but must permitted unless it is proved by test to f = 
Mie t exceed 1000 Ib. per square incl twice the proposed load that the lateral Sods 
a 
= Precast concrete piles must have longi movement does not exceed 4 in. and that aot 
ES tudinal reinforcement equal to at least under the working load the movement is A gk 
2 per nt. of the lume of the concrete not greater than in 
a Lateral reinforcement must be at least \ tolerance of 3 in. from the true a 
4 } diameter and spaced at it more position of a pile ts allowed If piles are Sa 
a than 12 1n itres throughout the length out of plumb more than 2 per cent., the - 
a f{ the pile except for a neth of 3 ft design must be modified ed 
4 it the bottom and top where the spacing \ jetted pile must be driven for the er 
iG rete must be at least 2 in. For »plices that cannot be inspected after hi 
ne einforcement not exceeding 4 per cent driving must develop at least 50 per cent he 
the modular rati issumed to be 000 =o of the strength of the pile in bending 
i livided by the compressive strength of Comes of the new code and of an article a 
the nerete by Mr. J]. H. Thornley in Engineering 
| » Piles n be driven News-Record,”’ from which the foregoing 
rt. vit it impact and the work notes have been abstracted, may be | 
obs id on su piles must not be more obtained gratis from Mr. Thornley, 2 Park yi 
half the force rect ¢ Irive them venue ew rh ts 
3 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word: minimum ios. Other miscella- 
neous advertisements, 4d. a word ; 105. 
minimum. Box number 1s. extra. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 


SITUATIONS VACANT 


SITUATION VACANT. We are requiring a man who is 
thoroughly expenenced in the design of reinforced concrete 
structures. He should hold a University degree and/or 
A.M.Inst.C.I The vacancy occurs in our Glasgow design 
office. Write in confidence to the Managing Director, 
Box 2363, Concrete anp CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, Westminster, S.W.1. 

SITUATION VACANT 


NORTH THAMES GAS BOARD 
SENIOR DRAUGHTSMAN required, experience 


" f ret rete struct 


ill particulars 
YORTH LHAMES 


tria 
Apply, stating az jualst 
SONNEL MANAGER, SIMON-CARV? 


ATION VACANT. 
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SITUATIONS VACANT. Consulting engineers require 


sof several reinforced concrete designer -detailers 


‘ rding to ability a experience 
jars to Owe & Partwers, § Fiteroy 

Lor , Wa 

THE PUBLIC SERVICE OF TASMANIA 


DeraktMent oF Works 
at $ are invited for the posit of BRIDGE 
INEER Salary ié9 Lot Australia i ling 


allowa —l resign, 


TASMANIA 


ANI ( 


SITUATIONS WANTED 
WANTED. Chartered struct 


Jury, 
Reply 
Street 
ede 
ae 
aa 
EN 
Qualifications—Corporate membermhip of the Institution 
{ Civil Engineers, and preferably a Degree of Engineering 
CC at a recognised | rsity. At least ten years’ experience ie 
{ the desig ard ostructior fat nerete riiges, 
and preferably s © expenence desig and truction 
framed «tr ture amd what Further par 
ndiuons pp tment a tr . 
port to Tas fia may be obtained applicat to the 
AGENT ( 4 47 tra Lond 
SITUATIONS Engineer's Uthee, 
7 be Wests ter, specialising in reinforced concrete work, has the 
{ wing es pertnanent staff App» tment A 
¥ ae i t ia etailer, salary 4700-4500 p.a App» tment 
University degre and/or A.M.Inst.C.E. are invited to Iw etailers, salary 4 500-4600 | Apt at $, stating | = 
: pply for a post we have vacant at r Manchester design set xperience, and salary required, to ox 2404, CONCRETE . 
thee Write, gz full details of experience and salary NSTRUCTIONAL ENGINERRIN 14 Darts ith Street 
red, to BCRETARY, Box 2364, CONCRETE AND West t 
Co» TIONA ENGINEERING, 14 Dart th Street, ATION VACANI engineer, | 
thee yerno Sice tor two 
a tol x 4 ( NCRETE LONST® NAL LN 
im the 42D th Street, Westminst 
design ures. SITUATION VACANT.  Designer-draughtsman required = 
appoint t perma t tur and pension terms t t ed | re fos ed sete 
discussed with short list candidates. Starting salarv eng ines pecialising | 
will be between i700 per rding t ae, Pros © t Write y expern t 
t nd experier Ant t ng age and ry re re Hox Arcagpyce Patmer, Lr 
f st sent to the Starr ConTRoLier, 109 Kingsway, | 
Boar Ker gt Church Street SITUATION VACANT Ma required for st 
l B.A, quoting reference er 979 ete Boot wor re af erection 
the West t and technical exper 
flow ent Any mnt w «expected to 
SITUATION VACANT. Reinforced rete designer ent complet 
pl There is als A 
expere perat (Cony pport tv for mar with 
: 
Ltp., 24 NCRETE A CONSTRUCTIONAL ENGINEERID 
SU Struct an wanted 141 Wests 4 
ior consulting engineer's of Cat { det g re {TUATIONS VACANT ‘ 3 
exp ‘ Apt in writing stating ag aper and ts to tab raw 
ryt i. F. J. Samvety, 29 St. Giles High Street iristol, M ester, Newcastle, 1 
SITUATION VAC AN kK RECT AL ENGINEERIN 14 Dart th Street, West 
to tah pret SITUATIONS VACANT, The British Reinforced ¢ 
jua t Box 2309, A® LONSTR na } ‘ eel taft 
SITUATIONS VACANT. M tM La 
re red t t ‘ 
wer, or ral for Ar tat ge, experi 
> estur y sul free late ~epte ‘ ek 
A resp» eT net r the h igre i 
SITUATIONS VACANT. Designer t for re of tructure Box 2403, 
ret truct t Lom gt AX | ERIN i4 Dart 
{ work tr t t treet. Vi ‘ ter Wor 
plants, Opport for SITUATION WANTED. ‘ ‘ so, desires pei 
E. B. Banorr B.), 1 truct 
SITUATIONS VACANI I for ret 1 ‘ treet 
ta rr ired t fir { A 
exper ry re Amt i for an ‘ Hox 
to Box 2400, ConckeTe AND ConsTR aL Es 
14 Dar t Street, West Wot Cow vcd next fa 
pee 
Mme 
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MISCELLANEOUS ADVERTISEMENTS pad 


FOR SALE 
STEEL PIPING tor sak 5,000 feet of 
‘ snd 2.000 feet 


liame ter 


Lele; 


PATENT 
The Proprietor of Brit *atet 601.458 is 
sell the patent bic sanufacturers 
thereunder it relate 
Address Bouwtr, Wat 
«arden, London, E.C.1 


s for testing co 


TeNNANT, 112 


TESTING APPARATUS 
R-CONTENT TEST— MINUTES in 
es where rapid determination of water 
SPEEDY" MOISTURE TESTER 
lays, soils and 
non-electric; sample for 
{21 10s. complete 
write for full particulars to (Derr. CCE /s 
& Co., Lro., Vulean Works, Buraley, 


THE HYDRO-ELECTRIC COMMISSION, 
TASMANIA 
Nive Power 


AvTromaTic Vatve ror Tuxncatinan Prrecines 


Tenders, endorsed “CE 192 will be received by the 
Secretary, Hydro Electric Commission, Hobart 
until noon on Tuesday August 1, 1950, for the supply and 
delivery of five , a 
valves f r the Tung atir 


required t perate 


Tasmania 


each to pass 17 ibn 

maximum operating bead 

obtainable trom the ror Tasmanta, 
487 Strand, London, W.C.2, for a fee of two pounds 
shillings (42 as.), returnabi spon receipt of a bona-fice 
tender 


Specialities Allied to — 


CONCRETE & BUILDING PRODUCTS 


including Accelerators, Ketarders, Hardeners, 
Waterproofers, Oilproofers, Cement Paints, etc 
Por full particulars please write: 


ALLIED BUILDING COMMODITIES 
LITTLE ROYD, HUDDERSFIELD. 


for 100°|. 
WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


DEPTFORD Tel TiDeway 1486-7 LONDON 


SEND FOR 
DETAILS 


DIESEL 
PILE DRIVER 
CHEAPER to OPERATE 

than Compressed 
Air or Steam types. 


For medium or light pile driving jobs. 
in 30 minutes. 

Uses approx. 3 quarts of DIESEL 

| daily, employs direct combus 

t in hammer itself. No 

If cooling, oper 

weathers n 

eliveryv 


hand operated 
leve Variable 


ping weights 
i} 


river ban 


SOL Internal 


CONCRETE VIBRATORS 


Two TYPES (Patented) 
Extremely easy 
work in chee of 
Mmtirkate rejaforve 
ment. Petrol Plex 
Drive Vibra 
tion confined 
the “ epade,” thus 
eneuring long life 
of motor ; impoers 
bo *train on opera 
tor. all mechanica 
parts greased and 
scaled tor live 
Also Electric Flex 
Drive and Ele: trt 
Buf Boalt motels 


Write for Folder 


vue. 
Write fa detalles of our 
CONCRETE IBRAT- 


C. H. JOHNSON | 
(Machinery) LTD. Plav- 


TERMS CAN BE 


Dv /24. Adewood Read, Stockport 
ARRANGED. 


For further details and full tock i 
our nearest representative. 


please 


Bristol: Lulsgate 277. Neweastie-on-Tyne: 33810. Glasgow: 
Central 2244. Yorks: Guiseley 872. Lanes. Gatley 4404. 
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ur 5,000 feet of 
al) screwed and 
ends (inher sizes im steel and galvanised piping avuilable j 
tor ummediate delivery. Maytaiu y651 (5 lines 
to work 
rete — 
Hatton 
use 
conte 
of 
Taos Ib dropping weight 
Lancs Model D.3(1,232/1 456 1b. - 
; dropping weight Ke a 
mot trol fuel cables Pri 
drop 
See Folder D.24 
Can be mounted 
on Barge Pon 
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CEMENT TODAY—POWER TOMORROW 


Britain’s hydro-electrical development schemes—-so vital to our national reco- 


very—are absorbing vast quantities of cement in the construction of giant dams, | 
power houses, bridges and kindred structures. 
This is but one of the many important demands which the Blue Circle Organiza- 


tion, with its unrivalled resources, is 


. The symbol which identifies the 
being called upon to meet. products of the largest coment 
manufacturing and distributing 
organization in the world. 


THE CEMENT MARKETING CO LTD PORTLAND HOUSE TOTHILL ST. LONDON si 


Site's War AY 
~ 
i 
EC 


x CONCRETE AND CONSTRUCTIONAL ENGINEERING Jury, 1950. 


MITCHELL SON 


LIMITED 


RIVER PLACE-CITY ROAD: MANCHESTER 
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Telephone. Abbey 7/03 
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